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Article  I, 

^  Biographical  Account  of  Assessor  J ofnt  Gottlieb  Oakn, 

Among  tbe  many  illustrious  names  wliidi  have  adorned  tlie 
annals  of  chemistry  duiin^  the  ^Itist  fifty  years^  there  are  few 
entitled  to  a  more  distinguished  place  than  that  of  Gahn.  Bom 
ia  the  most  favoured  district  of  a  country  which  was  in  the  ful- 
lest enjoyment  cif  ito  fneedom, — the  pupil  of  Bergm&nn^  and  ^e 
fricsnd  ot  Scheele,  he  is  alike  distinginshdd  e^s  a  p^atriotic  citizen, 
.      and  as  a  profound  philosopher.    Identified  with  the  fame  of 
^     these  two  celebrated  men  will  Gahn's  descend  to  posterity,  for 
it  wa$  in  their  publieatk>n»  that  his  greatest  discoveries  made 
their  first  appearance ;  and  in  the  hearts. of  all  his. countrymen 
will  his  memory  live  embalmed,  by  the  recollection  qf  bis  general 
philanthropy  and  public  virtue.    Nor  wa$  b^  less  amiable  in 
private  life  ;  but,  with  the  generosity  of  a  liberal  miiul,  he  freely 
and  fraakly  communicated  on  all  occasions  the  boundless  atore 
of  information  which  he  had  acquired,  or  the  practical  applica^ 
tion  of  the  discoveries  which  he  had  made.    By  bis  improve- 
ments in  the  arts  of  mining  and  metallurgy,  he  increased  the 
wealth,,  not  less  than  the  glory  of  bis  country ;  and  at  this  day, 
there  is  no  name  more,  admired,  and  at  the  same  time  more 
beloved,  in  Sweden,  than  that  of  John  Gottlieb  Gahn. 

On  the  17th  of  August,  1746,  at  tbe  Woxoa  Iron  Works,  in 

South  Helsingland,  was  born  J.  G^  Gahn,  son  of  Hanns  Jacob 

Gahn,  Treasurer  to  the  GpvemmenI)  of  Stota  Kepporberg.    In 

his  15th  year  he  had  completed  his  prepai^lory  etbication  at  the 

Gymnasium  of  Westeras,  and  early  in  the  year  1760,  he  oom<- 

menoed  his  scientific  studies  in  the  University  of  Upsala.    His 

mind  seems  already,  even  at  this  period,  to  have  received  the 

bias  towardfi  those  pursuits  which  continued  the  study  of  his 

manhood  and  of  his  age,   and  which  will  long  preserve  his 

zaemory  from  decay*    The  wide  fields  of  mineralogy  and  che-* 

mistry,    of  mathematics   and   mechanical  philosophy,    here 

New  Series,  vol.  vm.  b 
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engaged  his  yoiing  and  eacer  spirit.  He  was  one  whose  ardour, 
while  it  bore  hiin  rapidly  forward,  did  not  permit  him  carelessly 
to  pass  over  any  thmg ;  and  that  vivacity  of  disposition  whicn 
directed  his  attention  to  so  many  and  various  objects  in  rapid 
succession,  was  but  a  guide  to  him,  though  it  must  have  bewil- 
dered others.  He  was  one  of  the  few  who  can  run  and  read, 
and  turn  to  account,  accidents^  and  even  blunders,  of  the  most 
fortuitous  description. 

Thus  it  happened  to  him,  while  yet  a  pupil  in  the  Academy, 
that  a  specimen  of  crystallized  carbonate  of  Ume  dropped  from 
his  fingers.  It  was  of  the  variety  which  mineralogists  term  dog's- 
tooth  spar,  and  the  fall  shattered  it  into  fragments.    While 
gathering  these  up,     Oahn's   attention  was  arrested  by  the 
appearance  which  one  of  them  presented,  and  in  which  a  portion 
of  the  original  nucleus  had  been  developed  by  the  accident. 
This  hint,  which  another  might  have  neglected  or  misunJer- 
stood,  he  immediately  followed  up ;  nor  did  he  rest  satisfied 
until  he  had  extracted  by  cleavage  the  rhomboid  which  consti- 
tutes the  primitive*  form  of  this  mineral,  from  a  great  variety  of 
its  secondary  crystals.    Bergmann,  to  whom  this  observation 
and  discovery  were  communicated,  published,  immediately  after- 
wards, a  Dissertation  on  the  Forms  of  Crystals,  which  called 
forth  the  well-merited  admiration  of  men  of  science.      But 
while  Bergmann  reaped  this  honour  from  his  Essay,  be  had 
omitted  to  mention,  that  it  was  the  discoveries  of  the  pupil,  which 
had  furnished  the  basis  of  all  the  reasonings  of  the  master. 

The  next  important  service  which  the  subject  of  this  memoir 
rendered  to  science,  was  the  investigation  of  the  nature  of  the 
earth  of  bones.    In  this  discovery  accident  had  no  share ;  yet 
it  too  yielded  the  first-fruits  of  reputation  to  another  than  the 
true  owner.    It  is  indeed  to  be  regretted  that  in  too  many 
instances,  Gahu  suffered  others  to  claim  and  to  enjoy  the  reputa-' 
tion  of  improvements  which  they  had  never  made,  and  of  merit 
which  they  had  never  earned,     in  this  he  was  so  negligent  dur- 
ing his  Ufe,  that,  it  is  to  be  feared,  many  of  his  discoveries  are 
at  this  moment  ascribed  to  others,  and  can  now  never  be  vindi- 
cated for  their  real  author.     For  this  strange  indifference   to 
fame,  permitting  others  to  reap  where  they  had  never  sown,  it 
is  not  easy  to  account;  though  we  have  an  instance  of  some- 
thing similar  in  the  conduct  of  another  celebrated  chemist.  Dr. 
Black,  who,  after  finding  the  tract,  and  clearing  the  way,  to  a 
most  fascinating  field  of  discovery,  contented  himself  with  sit- 
ting down  at  the  barrier  which  his  genius  had  overthrown,  'while 
others  passed  by,  and  gathered  an  easy  harvest  of  reputation. 

Previously  to  this  period,  the  earth  of  bones  had  been  uniYer- 

sally  considered  to  be  sui  generis  and  peculiar.     (jah«,  however, 

•^nceeded  in  analyzing  it^  and  in  establishing  it  to  be  a  neutral 

imposed  of  phosphoric  acid  and  lime.    This  is  a  disco- 
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T6iy,  tlie  value  and  difficulty  of  which,  none  but  chemists  tho- 
roughly acquainted  with  the  practical  department  of  their  science 
can  appreciate.  It  reflects,  however,  no  little  honour  on  the 
sagacity  of  its  author ;  and  it  has  happened,  at  a  period  long 
suDseqnent  to  the  time  when  the  composition  of  this  earth,  as 
appearing  in  the  animal  kingdom,  had  become  familiar  to  che- 
mists, that  the  same  substance,  occurring  in  the  mineral  king- 
dom, has  been  again  and  again  mistaken  for  a  new  and  simple 
earth,  by  analysts  of  considerable  celebrity. 

Just  about  this  time,  Scheele  had  completed  his  investigation 
of  fluor  spar  and  its  acid,  and  at  the  conclusion  of  the  treatise 
which  he  published  on  this  subject,  he  informed  his  readers, 
that  ''  in  addition  to  the  discovery  of  a  new  earth,  it  was  also 
in  his  power  to  announce  to  them  that  the  earth  of  bones,  instead 
of  being  an  uncompounded  substance,  is  phosphate  of  lime.*' 
^e  general  and  ambiguous  nature  of  this  allusion  to  the  disco 
very  of  Ghihn,  although  wholly  unpremeditated  on  the  part  of 
Scheele,  was  the  cause  of  the  credit  of  it  being  immediately 
attributed  to  him ;  especially  as  Gahn  had  not  then  so  far  com- 
pleted his  experiments  as  to  consider  them  deserving  of  being 
laid  before  the  public  in  a  separate  memoir.  Nor  did  such  a 
production  of  his  ever  after  appear ;  for  it  was  one  of  the  chap- 
racteristics  of  his  comprehensive  genius,  that  he  was  ever  reluc- 
tant to  commit  any  of  his  opinions  or  discoveries  in  a  crude  state 
to  the  press,  and  where  others  imagined  that  little  material 
remained  to  be  investigated,  he  saw  further,  and  still  experienced 
a  painful  sense  of  imperfection. 

Gahn  next  succeeded  in  demonstrating  the  metallic  nature  of 
manganese,  which  he  effected  by  exposing  its  oxide  along  with 
charcoal  powder  to  an  intense  heat.  This  discovery,  however, 
with  many  others  of  inferior  moment  respecting  the  more 
recently  known  metals,  was  never  published  by  himself,  but 
appeared  originally  in  the  chemical  dissertations  of  Bei^mann. 
Kor  is  there  any  one  trait  in  the  whole  character  of  our  chemist 
more  remarkable  than  that  to  which  we  have  already  alluded, 
his  indifference  to  celebrity.  He  rarely,  even  in  private,  narrated 
in  an  unreserved  manner  the  progress  of  any  or  his  discoveries, 
and  the  person  to  whom  such  a  communication  was  made  might 
regard  it  as  the  strongest  evidence  of  his  full  and  confiding 
friendship.  The  feehng  of  how  much  remained  to  be  done, 
appearing  full  before  his  penetrating  eye,  seems  to  have  over- 
powered too  much  the  satisfaction  and  complacency  which 
ought  to  have  resulted  from  what  had  been  accomplished.  And 
so  forcibly  did  this  sense  of  imperfection  oppress  him,  that  a 
morbid  delicacy  has  in  too  many  instances  deprived  the  world 
of  the  results  of  his  unwearied  research  during  the  long  period 
of  fifty  years.  In  all  this  time,  scarcely  any  publication  of  his 
appeared  until  he  had  almost  literally  obeyed  the  injunction  o^ 
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the  poet,  in  revolvitig  it  again  and  agaiti  in  bis  mind,  year  tft 
year.  Yet  advantageous  as  the  severe  rule  of  **  nonum  premati 
ih  annum  '^  may  b^  to  poetic  and  tJieir  prodtictionSy  it  it  by  i 
ttieans  applicable  to  philosophers  and  their  discoveries  ^  and 
the  friends  of  Oahn  had  but  been  itiore  generous  in  aeknowiedj 
ing  whence  they  drew  their  own  infortnation,  Ve  must  hai 
been  more  heartily  grateful  to  them  for  commlunidatiiig  it  i 
others,  and  thereby,  not  unfret[uently,  securing  a  betxelit  whic 
might  else  have  perished. 

Besides  those  discoveries  which  resulted  from  the  investlgi 
tibns  of  Gahn,  he  conferred  a  favour  of  yet  greater  practic 
importante  on  science,  in  the  improveitfents  wTilch  \ie  made  f 
the  rii^ans  of  pi'Osecuting  research.   During  his  youth,  the  blov 

tripe  was  little  used  by  ihen  of  science,  aim  its  adtaatagfes  #61 
ess  understood.  That  insttnment,  by  Which  they  ate  now  eii\ 
bled  to  mak^micrbScopic  analyses  in  the  dry  Way,  with  a  degn 
of  precisioh  then  wholly  unexpected,  Was  in  its  rude  state  atthj 
perJdd,  more  uSed  by  the  mechanic  than  by  the  chetnist  Croi 
stedt  arid  Engerstrom  first  discovered  its  importance  in  distil 
guishing  ttiherals  by  their  variotiil  degrees  of  fusibility,  an 
their  Several  habitudes  With  flutes.  Vexty  Bergnlann,  by  h 
eiJtcfellent  Dissertatioh  de  Tubo  FerrominatoriO,  extetided  tl 
knowledge  of  the  instrument  more  widely,  and  explained  i' 
uses  more  ftilly  to  the  learned  world.  Gahn  had  beeii  employe 
by  this  philosopher  to  make  the  greater  part  of  the  experiment 
detailed  in  the  Dissertation,  arid,  from  that  period,  the  improve 
ment  of  every  thing  connected  with  the  nature  or  managemer 
of  the  blbWpipe,  becacrie  oM  of  his  most  favourite  oeoupatidni 
lie  erilarged,  arid  at  the  same  time  defined,  the  uses  of  the  set^ 
ral  reagents ;  he  added  some  new  ones  of  great  importance  t 
thei^  number ;  he  invented  or  improved  the  Various  apparatu 
accompanying  the  instruriient ;  and  by  his  almost  irituitive  sag! 
city  in  detebtmg  the  characteristibs  both  of  simple  bodies  an 
of  compound  minerals,  he  was  enabled  to  point  out  at  dnee  tb 
plainest  and  riiost  efficacious  means  by  which  they  mat  be  dU 
covered  and  discriminated*  A  concise  summary  of  directievi 
for  Usirig  the  instrunierit  was  drawn  up  by  him,  and  pubtishis 
in  the  secdrid  vbluriie  of  Bertelius's  Elements  of  Chemistty. 

Another  important  facility  contributed  by  Gahn  to  the  prose 
cUtion  of  research,  deserves  to  be  classed  With  that  just  diet 
tioried,  and  is,  perhaps,  scarfcely  iriferior  to  it  in  Value.  Thi 
was  the  invention  of  tt  balance,  not  more  remarkable  for  it 
eitrenie  delicacy,  than  for  the  simplicity  of  its  consttiietidt 
'^he  latter  quality  it  possesses  iti  so  remarkable  a  degree,  that  i 
lay  be  easily  constructed  by  any  workman  of  even  tery  mode 
*^  tiUalifications ;  and  thus  this  elegant  and  indispensabl 
int  was  placed  genbtally  within  the  reach  of  all.    Aver; 

leltori^ion  df  it  was  itrrittea  Out  by  the  tn^etiter^  a  fe^ 
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f«(Nitb»  before  his  deftth,  and  was  mu^  ^ungenious 

in  the  same  .«ork  of  B^rTeliiis  to  wbir  ^^  Awesta, 

Sufcb  are  a  few  of  the  dUcoveriesK  -        ^^  JP  P*®® 

altbofitgb  theae  may,  perht^,  be  tK.  '^s[^^ 

hm  aaiae  alu'oad,  tbey  do  not  form  the  iv  ^^S[^  ^ 

beat  known  at  boiae.    To  have  a  just  idea  t^         ^  ^^sj^^^^ 
be  informed,  diat  the  aciencee,  however  much  v  ^  S"  ^' 

fond  pvMrawt,  were  not  at  any  time  bis  principal  oo^  <^^ 

merely  fcurmed  an  agreeable  relaxation^  in  which  be  oK  \ 

indidged,  when  he  could  spare  a  few  momenta  fron^  hu 
feriona  arooationa.    JUet  ua  now  trace  the  course  of  his  life  ^ 
man  of  die  woild,  and  as  a  man  of  business,  and  glance  at  the 
publio  djaties  he  bad  to  dischai|$e  as  a  niember  pf  &e  represen- 
taiif e  bodsr  of  Bttr§[hers  in  Sweden,  and  wjs  shall  then  feel  bow 
i^9^riaing  is  his  eminence  as  a  man  of  science. 

On  the  death  of  his  father,  he  was  left  a  youn^  man,  in  narrow 
circnpietances,  which  compelled  him  to  direct  his  i^nmediate  and 
almost  explusive  attention  to  the  practice  of  mining  and  metsl- 
largy.  His  mode  of  mastering  his  profession  was  ^aracteristic 
pf  the  maib  He  was  not  satisfied,  like  many  others,  with  a  mere 
'  theoretic  knowledge  of  its  processes,  but  determined  to  acquire 
a  tbomu^  acquaintance  with  them  by  personal  experience.  He, 
therefore,  associated  wijbb  the  ordinary  miners,  dwelt  with  them, 
and  a^^oommodatad  himself  to  their  habits^  and  took  an  active 
share  in  all  their  labours ;  nor  .did  be  relinquish  this  mode  of 
life,  nntil  it  ceased  to  make  additions  either  to  Ips  knowledge,  or 
to  bis  experience. 

In  the  year  1770,  he  defended  at  Upsala  an  SvCademic  thesis, 
entitled  ^'  Remarks  on  Regulations  for  an  improved  System  of 
JiMLanagement  in  Iron  Founderies ; "  and  in  the  conrse  of  t|ie  same 
year^  he  ac()uitted  himself  in  the  customary  exammations 
rejecting  m  metallurgic  knowledge^  with  an  ability  which 
received  the  unqualified  admijration  of  the  judges.  A  few 
'  months  after  this,  he  was  oommissioned  by  the  College  of  Mines 
to  institute  a  course  of  experiments  with  a  view  to  improve  the 
method  of  melting  copper  at  Fahlun.  The  consequence  of  this 
investigation  was  a  complete  regeneration  of  the  whole  system, 
so  as  to  gain  much  time  and  save  much  expense  by  the  change. 
Till  this  period,  the  old  reverberatory  furnace  was  everywhere 
in  use,  in  which  a  large  proportion  of  the  iTnel  consumed  was 
^dtpgether  wasted,  Gahn  recommended  a  new  constraction^  by 
which  this  superfluous  expenditure  is  avoided.  It  was  immediately 
adopted,  and  continues  at  this  day  to  be  universally  employed. 

From  the  intimate  Sjcquaintauce  vyhich  he  possessed  with 
every  sptkject  connected  with  mining  or  with  metallurgy,  it  may 
be  imagined  that  Gabn  now  felt  a  strong  desire  to  have  the 
aurection  of  u  sn^lting  work  f>i  his  own.  Tbis^  however,  re- 
^lur^  a  oapitsl  which  be  had  not  at  aomm^ ;  bnt  bis  reputa- 
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the  poet  1^^^^  easily  procured  for  him  a  partnerihip  ia  sobe 
vettr.  Y/  ^^^^  ^^  Stora  Koppoiberg;  wtiere  he  settled  f 
m  anni^^^^^^  ^^  ^^^  '^^^  remained  long  in  this  ^itoatio 
ttiean/^  opportunity  occurred^  requiring  aU  me  experience  an 
the  ff^^^^^  h®  ^^  master.  The  contest  for  the  indq>eiidenc 
•^^inerica  had  just  about  this  period  commenced,  and  as  th 
l^^cation  of  copper  to  the  sheathing  of  ships  had  then  bee 
l/at  recendv  introauced,  it  may  be  remembered  that  some  of  ou 
^at  merchants  entered  into  extensive  speculations  on  the  avti 
cle  of  copper,  purchasing  up  the  whole  which  was  then  in  th 
country,  and  tnat  many  of  them  realized  princely  fortunes,  b; 
the  prodigious  advance  at  which  they  disposed  of  the  commo 
dity.  The  demand  was  great  and  sudden,  the  ordinary  suppl; 
comparatively  iimdequate  to  the  emergency  of  the  case,  ana  th' 
scarcity  and  price  of  the  copper  rose  proportionally*  In  circum 
stances  such  as  these,  the  smelters  at  Fahlun  received  an  orde 
for  sheet  copper  and  copper  bolts  for  the  sheathing  of  ships,  o 
so  great  an  extent,  and  called  for  by  so  eariy  a  day,  that  thi 
men  of  greatest  experience  among  them  conceived  its  exe 
cution  to  oe  chimerical.  Gahn  came  forward  in  this  emergency 
and  undertook,  at  his  own  risk,  to  execute  the  order  within  th< 
time  prescribed.  He  was  completely  successful ;  thus  at  onc€ 
supplying  the  wants  of  another  country,  and  greatly  raising  the 
reputation  of  his  own.  It  may  well  be  imagined  that  his  firmness 
in  coming  forward  on  this  crisis,  though  opposed  to  all  the  rest 
of  his  profession,  and  his  success  in  proving  that  he  had  not  over- 
rated his  abiUties,  must  have  been  nighly  gratifying  to  himseli^ 
and  could  not  fail  to  bear  his  reputation  wrough  the  country. 

From  the  year  1770,  when  Gahn  first  settled  at  Fahlun,  down 
to  1785,  he  took  a  deep  interest  in  the  improvement  of  almost 
all  the  chemical  works  in  that  place  and  the  neighbourhood.    In 
conjunction  with  the  proprietors  of  the  copper  mine,  he  esta- 
blished manufactories  of  sulphur,  sulphuric  acid,  and  red  ochre. 
From  the  skill  of  the  projector,  these  immediately  became  supe- 
rior to  their  rivals,  on  account  of  the  excellence  of  the  articles 
prepared  in  them,  and  they  constituted  for  many  years  a  source 
of  great  emolument  to  their  proprietors.    But  although  he  thus 
directed  his  peculiar  attention  to  the  works  under  his  own  care, 
his  improvements  upon  the  whole  economy  of  the  smelting  and 
refining  of  the  ores,  were  calculated  to  be  a  source  of  riches  to 
the  country,  not  merely  to  the  individual ;  and  Oahn  accordingly, 
in  a  liberal  and  generous  spirit,  fostered  the  amendment  of  the 
processes  in  every  chemical  work  in  his  neighbourhood.    It  may 
^e  said  indeed  with  truth,  that  there  were  few  chemical  manu- 
stories,  and  in  particular  that  there  was  not  a  single  work  con- 
ned with  the  smelting  of  copper,  in  the  vicinity  of  Fahlun, 
'^h  did  not  receive  a  thorough  reformation,  either  from  his 
knowledge,  <Mr  fix>m  his  practical  skill.    Among  bis 
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aaeehanical  contriTanceB,  we  may  mention  here  an  ingenious 

iiiece  of  machinery  erected  under  his  superintendence  at  Awesta, 
or  the  purpose  of  laminating  metals,  by  making  them  pass 

between  cyhndrical  metallic  rollers. 
Such  eminence  as  this  could  not  fail  to  procure  celebrity  to 

Gahn,  and  conduct  so  generous  on  his  part  destroyed  every 

trace  of  jealousy.  Fame,  in  general,  brings  with  it  envy, 
because  men  too  often  become  proud  and  assuming,  in  propor- 
tion as  they  become  famous.  As  these  qualities,  however, 
formed  no  part  of  Gahn's  character,  it  is  beheved  that  few  men 
have  more  enjoyed  that  mixture  of  attachment  and  respect 
which  is  called  esteem ;  and  testimonies  of  this  flowed  in  upon 
Grahn  from  every  quarter. 

In  the  year  1780,  the  Royal  College  of  Mines,  as  a  testimony 
of  their  sense  of  the  value  of  Gahn's  improvements  in  the  general 
economy  of  their  whole  system,  and  of  his  successful  discharge 
of  every  duty  which  had  devolved  upon  him,  presented  him 
with  a  gold  medal  of  merit.  In  1782,  he  received  a  royal  patent 
as  mining  master.  In  1784,  he  was  elected  a  member  of  the 
Royal  Academy  of  Sciences ;  and,  in  the  course  of  the  same 
yeir,  he  was  a}>pointed  assessor  iu  the  Royal  College  of  Mines, 
in  which  capacity  he  officiated  as  often  as  his  other  avocations 
permitted  him  to  reside  in  Stockholm. 

Nor  can  we  here  omit  another  event  which  happened  to 
Gahn  in  the  course  of  this  year,  since,  if  it  be  of  little  note  to 
him  as  a  public  character,  it  influenced  the  whole  of  his  domes- 
tic happiness.  It  was  in  the  year  1784  that  his  marriage  took 
place,  when  he  espoused  Anna  Maria  Bergstrom,  with  whom 
afterwards  during  the  long  period  of  thirty-oneyear8,he  enjoyed 
a  life  of  uninterrupted  domestic  happiness.  The  fmits  of  this 
marriage  were  a  sou  and  two  daughters. 

We  have  already  adverted  to  the  demands  which  were  made  on 
the  Fahlun  smelters  for  copper  for  the  sheathing  of  ships.  All 
copper,  however,is  not  eoually  suitable  for  this  end,  and  indeed 
sonie  kinds  of  this  metal  which  might  serve  excellently  for 
almost  any  ordinary  purpose,  if  applied  to  this,  undergo  corrosion 
from  the  action  of  the  sea  water  to  such  an  extent,  as  to  make 
them  quite  unfit  to  afford  the  protection  which  alone  renders 
them  valuable.  Out  of  these  circumstances  a  case  ai*ose,  in 
which  the  information  and  ability  of  Gahn  found  an  extraordi- 
nary opportunity  for  their  exercise,  and  proved  of  signal  service 
to  his  country. 

In  the  year  1773,  he  had  been  elected  a  chemical  stipendiary 
to  the  Royal  College  of  Mines,  and  he  continued  to  hold  this 
appointment  till  the  year  1814.  During  the  whole  of  this 
period,  his  information  on  eveiy  subject  connected  with  chemis- 
try was  confessedly  so  superior  to  that  of  his  associates,  that 
the  solution  of  almost  every  difficult  problem,  remitted  to  the 
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College^  aatwrcilly  devolved  upon  him*  An  interest^  nod  i 
poitaut  one  was  thus  committed  to  him,  which  occupied  h^ 
during  a  series  of  investigatioQs,  prosecuted  iu  the  yeairft  I8i, 
1804;  and  as  the  circumstances  are  jatie^wtingy  a^d  tbe  resi 

5 proved  highly  honourable  to  G^im,  W9  ahaU  m9k&  no  »ffjio\ 
or  detailing  them* 

It  happeoed  that  the  copper  sheathing  of  a  regsel,  afibeir 
kmg  voyage  in  tho  Mediterranean,  had  bieen  corroded  to  i 
extraordinary  extent  by  the  action  of  the  sea  water;  and 
strong  but  wholly  unfounded  prejudice  had  from  this  cirjCiii 
isiance  arisen  against  the  employment  of  FahluA  copp^  for  ti 
sheathing  of  vessels.  Oahn  was  conimissuwed  to  loyestiga 
whether  there  were  any  grounds  for  this  prejudice^  and  to  ai^ 
gest>  if  aocdssaryy  audi  alterations  as  might  remove  them. 
me  elaborate  memoir  which  he  drew  up  on  this  subject,  ] 
demonstrated,  in  the  most  decisive  manner,  that  the  FahU 
copper  contained  none  of  the  pernicious  admixtures,  which  r^ 
der  that  metal  subject  to  corrosion  by  sea  water.  And  aa 
singular  proof  of  the  truth  of  his  concjnsions,  it  deserves  i 
be  mentioned,  that  it  was  discovered  upon  examination,  thi 
the  copper  sheathing  of  the  vessel  in  question  had  not  bee 
obtained  from  Fahlun. 

We  have  now  glanced  at  a  few  of  the  benefits  conferred  I: 
Gahn  upon  science  by  his  discoveries ;  upon  scientific  men  I 
his  inventions  to  facilitate  their  researches ;  and  upon  his  coui 
try  by  his  improvements  in  those  arts  which  constitute  so  gres 
a  portion  of  her  wealth.  But  we  should  still  underrate  tb 
character  of  the  man  were  we  to  omit  mentioning  that  he  W£ 
besides  a  zealous  guardian  of  the  rights  of  his  countrymen,  in  th 
representative  body  of  which  he  was  repeatedly  a  member,  an 
that  in  private  life  he  was  not  more  agreeable  to  his  friends  b 
his  urbanity  and  frai^Lness,  than  useful  to  all  by  his  enlightene 
humanity.  In  proof  of  the  latter  characteristic  we  may  mentioi 
that  the  first  charitable  institution  for  tlxe  maintenance  of  th 
poor  at  Fahlun  was  indebted  entirely  to  bis  exertion^  for  it 
establishment. 

The  privileges  entrusted  to  his  more  peculiar  and  local  ^cari 
were  of  no  ordinary  kind.  Being  a  member  of  the  Mininj 
Directory  of  Fahlun,  he  was  by  them  returned  to  the  represent 
ative  body  of  Burghers  in  the  Diets  of  1778,  1809,  and  1810 
and  in  the  momentous  discussions  which  took  place  in  these  tw( 
latter  years  particularly,  he  was  always  an  active  member  of  tb 
Constitutional  Committee  (ConstitutionoUjtqkott).  When  it  ii 
recollected  that  Dalecarlia  in  particular,  and  the  wholie  inuuo| 
districts  of  Sweden  in  general,  remained,  thr.oijighQut  a  long  sac 
cession  of  ages,  in  the  unchanged  possession  of  their  ancient 
t '  privileges  and  local  constitutions^  notwithstanding  the  m^am 
surprising  revolutions  which  have  j^h^^M^temed  the  ^Wisdi^ 
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goyemmep^t  from  its  x/smoi^  I^istory  down  to  tbe  lotest  periods^ 
it  will  at  once  be  conceiyed  that  to  Gahn  w^re  cominjitted  th^ 
most  valuable  and  the  most  ancient  privileges  in  Sweden.  It 
was  iA  tfaie  disjbricts  j^st  mentioned,  t^at  the  primitive  race  of 
me.a  w^e  foood,  whom  neither  the  steel  of  th^ir  enemies  had 
subduedi  40^  their  gold  had  Cjorrupted,  ^nd  who  s^y^ng  /Ebrth 
mider  GM^tavus  the  Great,  ffreed  their  co.wtry  from  the  islaveprv 
of  a  foreign  yoke;  immediatdy  after  which,  they  returned  unaf«- 
tered  by  cities  or  by  courts  to  their  former  Ial>orious  occupations. 
Services  of  this  nature,  which  they  more  than  once  r^eadered  to 
Sweden,  jointed  to  the  great  national  importance  of  their  occijipa'^ 
tions,  caused  numeroifs  privileges  to  be  conferred  on  the  body  of 
miners  in  general ;  and,  once  conferred  on  charac|;ers  so  deter- 
mined, it  was  dangerouA  to  talk  of  infripging  on  them.  Si^cijT 
was  the  district  wi^h  which  Gabp  in  the  Diet  was  ffuore  imme^ 
diajtely  connected,  ^d  such  were  the  privileges  which  fe^l  to 
him  ]|fiore  especially  to  (jUfend.  And  they  found  a  champion 
worthy  of  the  trust;  for  there  is  not  9t  this  moment  Qne  tr^it  m 
Gahn^  history  which  more  endears  him  to  his  fellow  coontryr 
men,  than  the  ardour  ^md  the  disinterestedness  with  which  he 
defended  as  a  Burgher  their  public  rights. 

For  t^  last  twenty-^ye  years  of  his  life,  his  country  m%de 
frequent  calls  upon  his  information  as  a  man  of  science,  and 
imon  his  experience  as  a  man  of  business.  'In  1795  he  was 
chosen  a  member  of  the  Committee  for  directing  th/e  generaji 
Affairs  of  the  Kingdom  (Rikets  AUmanna  arenders  heredning)  9 
in  1810,  he  was  made  one  of  the  Coi^amittee  fot  the  general 
Maintenance  of  the  Poor;  in  1812,  he  was  elected  an  Active 
Associate  of  (the  Royal  Academy  for  Agriculture  ;  and  in  181^^ 
he  became  a  member  of  the  Committee  for  org^iring  the  pl^ 
for  a  Mining  Institute*  In  1818,  he  w^  chosen  of  the  Com- 
mittee of  toe  Mint ;  fromtliis  situation,  bowever>  he  was  shortly 
after,  at  his  own  request,  permitted  to  withdraw. 

In  short,  genjms  and  talent  seem  Qever  to  have  been  better 
bestowed  th^  on  Gahn ;  for  through  the  whc^e  course  pf  hi^ 
long  life,  h  is  difficult  to  say,  whemer  they  procured  to  hi^ 
reater  celebrity,  or  to  hi&  country  greater  advantage ;  whether 
le  was  njiore  remarkable  for  the  comprehension  and  scope  of  his 
views,  or  for  th^e  industry  and  research  of  his  investigations^ 
When  the  Board  of  Iron  Po,underies  at  Fahlun  iaistituted  a  series 
of  trials  with  resjpect  to  the  melting  of  .cast  iron  in  small  fur* 
naces,  the  expeniAenters  were  deeply  indebted  to  Jbhe  advice  and 
instruction  of , Gahn.  And  when^  more  recently,  another  set  c^ 
experiments  rei,atiye  to  hydraulic  machinery  were  projsecuted,  the 
same  aid  was  freely  ^ministered  by  fixe  $ame  hand.  Thus  we 
find  Gahn  4i^t^nggished  as  a  philosopher  in  e^p^orij^g  an4 
imveilio^  the  relations  ofj^iature ;  we  find  him  as  a  mech^ical 
^^t^f  }fl^TWiPS  ^^  perjfe^ting  tife  Uoj^pip^a  ^d  the  baj^|,(^ 
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to  enable  followera  in  the  track  of  philosophical  investisatior 
clear  a  path  for  themselves ;  we  nnd  him  superintenaing^ 
agricultural  interests  of  his  country,  and  increasing  her  re  ven 
by  the  improvement  and  simplification  of  the  process  of  smi 
ing  the  ores ;  we  find  him  guiding  the  charity  of  his  count 
we  find  him  in  public  the  enlightened  and  zealous  patriot,  anc 
private,  the  steady  and  agreeable  friend,  filling  honourably  s 
in  happiness  the  relations  of  husband  and  of  father. 

There  remains  only  the  end  of  such  a  man :  it  was  quiet  z 
serene,  the  natural  conseauence  of  a  well-spent  life.  From  t 
period  of  his  wife's  deatn,  which  occurred  about  three  ye 
Defore  his  own,  his  health,  which  had  never  been  robust,  visil 
declined.  Occasionally  nature  made  an  effort  to  shake  off  1 
disease,  which,  however,  constantly  returned  with  increasi 
strength^  until,  in  the  autumn  of  1818,  the  decay  became  mc 
rapid  in  its  progress,  and  more  decided  in  its  character ;  and 
gradually  grew  weaker  and  weaker,  until  on  the  8th  of  Decei 
ber  of  that  year,  a  calm  and  peaceful  death  freed  him  from  i 
earthly  care. 

Let  it  not  be  supposed  that  in  the  above  short  sketch,  i 
have  been  able  even  to  glance  at  all  the  departments  of  sciep 
and  art  which  own  a  benefactor  in  6ahn«  Towards  the  close 
his  life,  his  taste,  or  rather  passion,  for  chemistry  and  mechani 
became  more  and  more  decided ;  but  his  many  calls  of  publ 
duty  rendered  it  impossible  for  him  to  indulge  in  these  h 
favourite  pursuits,  it  is  partly  to  this  circumstance,  partly 
the  extensive  variety  of  subjects  to  which  he  turned  his  eag 
attention,  and  in  all  of  which  his  constant  aim  was  some  end  < 
practical  utility ;  and  it  is  in  part  to  be  ascribed  to  his  reluctant 
to  publish  any  speculations  not  sufficiently  matured  to  please  h 
sensible  and  delicate  mind,  that  in  his  death,  the  world  at  larg 
as  well  the  men  of  science  as  the  men  of  business,  have  su 
fered  a  misfortune  which  is  in*eparable ;  for  his  experiment 
were  so  various,  and  his  notes  and  manuscripts  so  numeroui 
that  it  is  too  much  to  be  feared  none  other  than  himself  coul 
understand  either  their  arrangement  or  detail.  Of  the  extent  ( 
the  loss  which  is  thus  sustained,  we  can  only  judge  by  the  benef 
which  has  accrued  to  so  many  sciences  nom  the  source  no' 
closed  for  ever.  Of  his  improvements  on  the  blowpipe,  w 
have  already  spoken ;  yet  of  Gahn's  mastery  of  that  instrumen 
none,  except  those  who  saw  him  use  it,  cem  jud^e :  besides  this 
the  art  of  dyeing ;  the  preparation  and  application  of  varnishes 
the  invention  and  improvement  of  implements  and  tools ;  8cc 
all  occupied  his  attention,  and  received  amelioration  at  his  hands 
And  again,  we  are  forcibly  struck  with  a  feeling  of  wonder,  tha 
the  same  man  should  be  thoroughly  master  of  so  many,  s* 
various,  and  so  extensive  departments  of  science  and  art,  at  on 
moment.    To  sum  up  the  whole^  we  may  safely  say^  thathe  wa 
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alike  eminent  as  a  practical  chemist  and  mechanic,  as  ft  patriot 
in  public,  and  a  friend  in  private  life,  as  presiding  over  the  inte- 
rests of  the  miner  and  of  the  farmer,  and  in  fine  as  the  guardian 
and  overseer  of  the  large  family  of  his  native  poor.  It  will  not 
indeed  be  easy  to  find  another,  whose  talents  have  been  at  once 
more  brilliant  and  more  useful,  who  has  been  more  admired  and 
more  loved  by  his  country,  than  John  Gottlieb  Gahn. 


Article  IL 

Astro7U>mical  Observations^  1824. 
By  Col.  Beaufoy,  FRS. 

Bushey  Heath,  near  Stanmore, 

LaUtade  51o  SI'  44*3''  North.    Longitude  West  in  time  1'  S0*9S^ 
June  9.  Oecultation  irf  a  small  star  by  the  moon.    Im->  j^i,  gy  q^,/  gjjgrial  Time. 


Article  III. 

Additionctl  Remarks  on  the  Older  Red  Sandstone  Formation,  or , 
Group,  of  foreign  Geologists,  and  the  Carboniferous  Series  of 
the  English.     By  Thomas  Weaver,  Esq.  JMRIA.  MRDS.' 
MWS.MGS.  HMBI. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

SIR,  TortworthyJune\^  1824. 

The  rapid  process  that  geology  has  made  within  some  years 
past,  may  be  mamly  attributed ;  first,  to  the  greater  precision 
mtroduced  into  the  researches  of  geologists,  and  the  consequent 
greater  accuracy  of  their  descriptions ;  and  secondly,  to  the; 
comparisons  which  they  have  thus  been  enabled  to  draw  between 
classes  and  groups  of  formations,  in  different  parts  of  the  woddv. 
The  ground-work  has  thus  been  laid  for  coiTect  generalizaAJjonu 
Most  of  the  errors  that  have  crept  into  geology  have  confea^^y 
proceeded  from  a  hasty  desire  of  deducing  general  infesonces, 
from  imperfect  or  merely  local  data,  without  taking  that  enlarged 
viewof  the  subject,  which,  comprising  all  the  modified  4etaiU 
observable  in  different  countries,  secures  alone  a  safe  {bundatioi^ 
for  legitimate  induction.  The  spirit  of  inquiry  which  has.  goae 
forth  has  led  to  discussion,  and  to  that  conflict  of  opinioot  in 
which  zealous  minds  are  prone  to  engage,  when  insligated  hy  a 
sincere  desire  of  eliciting  the  truth.  Continental  and  English 
geologists  thus  mutually  assist  in  elucidating  the  positions  of 
each  othen  An  instance  of  the  kind  may,  perhaps,  be  found  in 
the  more  exact  determination  of  the  relative  position,  characters, 
euid  organized  remains  of  the  muschel-kalk  and  quadersiEindstein 
of  Germany,  and  other  parts  of  the  Continent,  trom  which,  so 
far  as  they  have  lately  been  investigated,  there  appears  reason  to 
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thmk  tl^at  they  congtitute  formations  that  are  diitiact  from 
wholly  wanting  in,  the  geological  series  of  England ;  beic 
the  order  of  succession  interposed  between  the  new  i^ed  s 
^tone  and  the  lias  limestqn/?.  For  the  clearer  dev^lo|Nu^E 
this  position,  so  far  as  it  has  proceeded,  we  are  in  a  great  de 
indebted  to  the  active  researches  pf  Dr.  Boue.  Fuj 
researches,  however,  seenji  to  be  required  before  tbi9  quei 
can  be  considered  as  satisfactorily  and  definitively  settled,  i 
much  as  the  terms  muscfael-kalk  and  quadersandstein  have 
been  avowedly  very  loosely  applied  in  different  parts  of 
Continent.  But  at  present,  I  confess,  I  rather  lean  to  the ' 
of  the  subject  entertained  by  M.  von  Humboldt  and  Dr.  Bo 

The  preceding  remarks  may  not  appear  wholly  inapposite 
preliminary  to  what  I  am  about  to  offer. 

In  presenting  in  an  English  dress,  and  in  a  compendious  f< 
a  Selection  from  the  Annates  des  Mines  of  a  number  of 
valuable  geological  memoirs,  Mr.  De  la  Beche  has  perform^ 
most  acceptable  service  to  the  British  public ;  and  the  intei 
ing  geological  map  of  France  and  of  the  adjoining  count; 
constructed  by  M.  Omalius  d'Halloy,  and  prefixed  to  the  w 
forms  a  very  appropriate  introduction,  being  also  convenien 
a  subject  for  general  reference.  The  book,  I  doubt  not^ 
shortly  be,  as  it  justly  deserves,  in  the  hands  of  every  Bri 
geologist. 

In  this  map,  M.  Omalius  d'Halloy  has  distributed  the  wl 
of  the  formations,  which  constitute  ihe  crust  of  the  globe,  : 
six  groups,  which  (taken  in  an  ascending  order)  are  as  follov 

1.  iThe  primordial,  comprising  the  primary  an^d  transi 
rocks. 

2.  The  todte  liegende  or  red  sandstone  group. 

3.  Comprising  the  zechstein  (magnesian  limestone),  new 
sandstone,  muschel-kalk,  quadersandstein^  and  oolite  format 

4.  The  iron  and  green  sand,  and  chalk  formation. 

6.  The  formations  posterior  to  the  chalk,  whose  aqueous  ori 
is  not  doubted. 

6.  Comprising  all  basaltic  and  trachytic  rocks,  and  the  f 
ducts  of  existing  volcanos. 

In  this  order  of  arrangement,  thie  todte  liegende  or  red'sa 
stone  group  (occupying  the  position  of  the  carboniferous  serii 
is  distinguished  by  Mr.  De  la  Beche  both  on  the  map,  and  ge 
rally  througljout  the  work,  as  identical  with  a  new  red  sandst 
conglomerate.  Yet  the  documents  contained  in  this  hook  al,« 
not  only  afford  a  direct  confutation  of  that  statement,  but  it ' 
be  seen  that  in  the  construction  of  the  text,  IVIr.  De  la  Peche 
on  this  point,  at  variance  with  himself. 

It  is  important  that  this  subject  should  be  placed  in  its  t 
light,  for  where  authorities  are  balanced  against  each  othe^. 
becomes  the  more  necessaiy  that  facts  alone  @b9nl4  k^  ^oy 
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It  might  itfde^d  be  suppofied  from  the  fttniettire  6f  the  meip 
Chat  the  group  in  question  was  intended  hj  iU  stuthor  to  repre^ 
«ent  the  carbonifefoun  series  ;  aiid  such  will  clearly  be  found  to 
he  the  case,  if  we  coiApare  the  corresponding  coloured  districts 
with  the  memoirs  whicm  tend  to  elaeidate  them,  whether  telat^ 
ins  to  France,  or  to  Germany.  See  the  memoir  of  M.  Omalitift 
d^Halloy  in  iUustration  of  his  map ;  that  of  M.  de  Bonnard  on 
the  Geology  of  the  Western  Part  of  the  Palatinate  ;  of  M.  von 
Hoff  on  the  Thuringerwald ;  of  M.  Beaunier  on  the  Coal  District 
of  St.  Etienne;  of  M.  Le  Chevalier  du  Bosc  on  the  Goal  Mineft 
C3f  the  Basin  of  the  Aveyron.* 

It  IKill  be  sufficient  for  our  purpose  if  we  confine  out  attention 
to  the  meidotr  of  M.  de  Bonnard  on  the  Palatihate,  selecting 
sudi  barts  as  bear  immediately  on  the  question,  and  adding  a 
few  ODservations. 

P.  2B0,  et  seq.  "  The  mount^nous  country  on  which  I  pro- 
pose to  offtr  some  geologicttl  remarks,  is  limited  on  the  west 
aiid  north'West  by  the  course  of  the  Brenis  and  that  of  tiie  Nahe 
on  the  south  by  the  frontier  of  France ;  on  the  east  by  the  pro- 
longation of  th6  Vosges  chain  to  the  foot  of  Moht  Tonnerre ; 
lastiy,  on  the  north-east  by  a  curved  line  passing  withiti  the 
limits  of  the  small  towns  of  Geslheim,  Alzey,  Weell^tein,  atd 
Creuttnach.*' 

"  On  the  left  bank  of  the  Nahe,  and  at  a  short  distahce  from 
its  bed,  the  schistose  and  compact  quart^ite  formations  com- 
mence, which  form  the  mountains  of  the  Hutidsrttck;  On  the 
right  bank,  and  also  at  a  short  distance  from  the  river,  are  situ- 
ated the  coal  measures  and  red  sandstone]^  of  the  Palatinate." 

"  The  Hundsrttck,  bounded  by  the  Rhine,  the  Moselle,  the 
Sarre,  and  the  Nilhe,  forms  part  of  the  great  schistose  tone 
which  is  prolonged  from  the  department  of  the  Ardennes  across 
the  north  of  Germany,  and  which  appears  in  a  great  measure 
composed  of  transition  rocks.    The  red  sandstones  of  the  Pala* 

*  In  a  former  memoir  on  the  North  of  France  and  the  adjacent  Parts  of  the  Nether- 
lands ^  Joamal  des  Slines,  vol.  xxiv),  M.  Omallus  d^Halloy  had  erropeously  applied 
the  term  tothe  tddte  Hegehde  to  the  gypseous  and  safif^ns  red  sandstone  which  is 
iRmnd  in  liuxemtnitg)  extending  toward  me  Sarre,  &e.  But  in  the  present  mam  and  ia 
the  memoir  by  which  it  is  accompanied,  the  saUferous  pr  new  red  sandstone  is  placed  In 
its  correct  position,  while  the  term  rothe  todte  liegende  is  employed  in  the  appropriate 
Oetmatf  flenSe* 

There  is,  however,  unfortunately,  one  great  inoonslstency  in  tlie  mop,  tipati  which 
Mr.  Dela  Beche  has  justly  remarked ;  the  carbonifierous  series  of  the  north  qf  Fftmce  ana 
or  the  Netherlands  being,  in  conformity  with  the  former  view  ofJU[.  O.  d^HeJlosr 
(Jotimal  des  Mine^^  vol.  txiv),  included  in  the  transition  series.  " 

It  is  also  to  be  regretted  that  in  the  construetion  of  the  mAp,  so  itnptRtftttt  a  gtdtip  dt 
the  earboniferous  series  should  in  several  cases  have  been  whc^y  Emitted,  e«  g.  in  Gels 
many,  in  the  tract  extending  from  the  tiartz  to  the  banks  of  the  Saale,  that  aidjacent  to 
the  rivfer  Ruhr;  in  France,  on  the  Loire  between  Angers  and  Nantes;  at  St.  Litry, 
moth-irest  of  Bayeux,  &e.  Their  distinct  introduction,  wherever  bteitted,  Would  have 
added  to  the  value  oi  the  m&p,  however  small  the  scale  n^i^t  have  been.  The  sania 
indeed  may  be  said  of  other  groups,  the  soak  of  which,  as  omitted,  must  also  necessaxi^ 
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tinate  join  on  the  E  those  which  constitute  the  mountains  oi 
whole  northern  part  of  the  Vosfies,  the  eastern  slope  of  whi( 
rapid,  but  which  gradually  dedines  to  the  W  toward  the  c 
try  which  especiaUy  forms  the  subject  of  this  notice.  In 
chain,  the  granite,  long  hid  beneath  the  secondary  rocks, 
pears  for  the  last  time  between  Landau  and  Annweiler;  it  t 
forms  near  Alberschweiler  an  isolated  mountain,  in  which 
granite  rock  is  seen  to  pass  into  porphyry.  This  mountain  i 
m  the  midst  of  the  red  sandstone  that  surrounds  it,  and  wl 
immediately  rests  upon  it.  Proceeding  from  this  place  tov 
the  N  to  the  foot  of  Mont  Tonnerre,  or  toward  the  W  to  Sfl 
bruck,  red  sandstones  and  quartzose  conglomerates  are  < 
found,  the  whole  of  which  is  commonly  known  by  the  nami 
the  red  sandstone  formation.  They  are  covered,  but  only  : 
few  points,  in  this  direction,  by  horizontal  shelly  limest 
(muschel*kalk),  as  at  fiischmissneim,  near  Sarrebruck,  or 
Umestone  and  marly  day,  as  in  the  environs  of  Deux  Ponts^ 
by  gypsum  placed  between  the  red  sandstone  and  limestone^ 
at  Omersheim,  between  Sarrebruck  and  Bliescastel.  Not 
from  Sar^emine,  on  the  right  bank  of  the  Sarre,  is  situated 
small  saltne  of  Relchingen,  near  the  limit  common  to  the 
sandstone  of  the  Palatinate,  and  the  horizontal  limestone 
Lorraine.  Still  more  west,  the  red  sandstones  envelope 
southern  part  of  the  coal  measures,  are  prolonged  on  the 
bank  of  the  Sarre,  to  and  beyond  the  environs  of  Treves,  c 
even  penetrate  on  the  right  bank  of  this  river,  into  the  basin 
the  Brems  and  its  confluents.  They  are  ako,  in  some  poii 
covered  with  horizontal  limestone,  as  at  Nalbach  (two  lea^ef 
the  north  of  Sarre  Louis),  at  Wahlen  (between  Mergiz  s 
Wadem),  &c.  It  is  probable  that  this  great  mass  of  arenace< 
rocks  comprises  the  two  formations  of  red  sandstone,  known 
Germany  by  the  names  of  rothe  liegende  and  bunter-sandsteii 
pieanine  by  the  former,  the  ancient  red  sandstone,  and  by  1 
latter,  we  new  red,  or  variegated,  or  saliferous  sandstone.  Tl 
such  is  the  interpretation  to  be  given,  the  preceding  descripti 
has  partly  tended  to  show,  the  old  red  and  new  red  sandstoi 

Spearing  in  some  places  in  direct  contact  with  each  other,  a 
B  new  red  sandstone  partly  overlying  also  the  coal  measur 
But  the  relative  position  of  the  old  red  sandstone  itself  is  co 
pletely  estabUshed  by  what  follows. 

''  The  coal  measures  form  a  zone  which  extends  from  SW 
N£,  26  leagues  in  length,  from  the  southern  bank  of  the  Sar 
a  little  below  Sarrebruck,  to  beyond  the  Nahe  in  the  environs 
Sobemheim.  The  breadth  of  this  zone  of  coal  varies  from  fc 
to  seven  leagues,  according  as  it  is  more  or  less  confined  by  t 
two  chains  between  which  it  occurs.  At  about  a  third  of 
width,  it  is  traversed  by  a  band  of  the  red  sandstone  formatic 
which  constitutes  some  elevated  sununits,  among  others  th^t 
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Hbcherberg,    near    Waldmohr,  and    wiiich  divides  the  coal 
measures  into  two  basins  very  different  from  each  other." 

. ''  The  southern  coal  basin,  which  sheds  its  waters  into  the 
Sane,  belongs  to  the  best  characterized  and  richest  coal 
measures.  The  general  direction  of  its  beds  is  SW  and  NE. 
On  the  N  and  E  it  would  appear  that  this  formation  rests  upon 
the  red  sandstone  that  surrounds  it^  and  whose  beds  appear  in 
some  places  on  the  banks  of  the  Blies,  near  Neunkircheui  to  the 
SE  or  Ottweiler,  to  dip  beneath  the  coal  measures.  These  are 
principally  composed  of  alternating  beds  of  argillaceous  schist, 
riaty  day,  and  schistose  sandstone,  in  which  are  observed  nume- 
rous impressions  of  ferns  and  other  plants  common  to  this, 
formation ;  of  micaceous  sandstone,  or  coal  measure  sandstone ; 
and  of  argillaceous  and  quartzose  conglomerates.  Hie  formation 
contains  good  and  numerous  beds  of  coal  worked  in  the  envi- 
rons of  Sarrebruck,  and  also  beds  and  abundant  masses  of  earthy 
carbonate  of  iron  ore,  in  the  nodules  of'  which  are  sometimes 
remarked  impressions  of  fish,  particularly  in  the  upper  part  of 
the  cod  measures,  as  in  the  environs  of  Lebach..  This  forma- 
tion also  contains,  but  only  between  its  upper  strata,  beds  of 
compact  limestone,  grey  or  black,  with  a  splintery  fracture,  and 
sometimes  a  schistose  structure.  On  the  SW  the  cod  measures 
dip  beneath  the  red  sandstone,  and  are  found  by  traversing  the 
sandstone ; "  being  overlaid,  as  it  wodd  appear,  by  the  new  red: 
or  sdiferoUs  sandstone. 

'^  The  northern  or  Glane  cod  basin,  which  principally  com- 
prises the  banks  of  the  Glane  and  its  confluents,  sheds  its 
waters  into  the  Nahe.  No  generd  direction  can  be  observed  in 
the  stratification  of  its  beds.  The  most  southern  coal  beds,, 
which  are  the  best  of  the  whole  basin,  incline  to  the  N,  and  thus 
appear  to  rest  on  the  band  of  red  sandstone  which  separates  them 
firom  the  Sarre  cod  basin ;  but  more  on  the  N,  the  beds  of  coal 
worked  often  incline  nearly  parallel  to  the  slope  of  the  moun- 
tdus  that  contain  them,  and  the  general  disposition  of  the  beds 
appears  to  be  determined  by  the  inequdities  in  die  surface  of  an 
inrerior  rock  situated  at  a  slight  depth.  In  this  basin,  beds  of 
compact  limestone,  of  a  dark  colour,  occur  very  firequently  in 
the  midst  of  the  schists  and  cor^lomerates,  and  even  in  many 
places  appear  (near  Wolfstein,  Kothseelberg,  8cc.)  beneath  the 
whole  cod  formation.  They  resemble  those  met  with  in  the 
western  part  of  the  basin  of  die  Sarre,  placed  there  between  the 
upper  strata  of  the  cod  measures.  But  the  principal  mass  of 
tne  Glane  coal  formation  is  often  formed  of  argillaceous  schists, 
with  little  or  no  impressions,  and  commonly  dternating  with 
schistose  sandstone;  but  the  variety  of  sandstone  especially 
known  by  the  name  of  the  coal  measure  saitdstone,  is  rather 
rare.  A  coal  dmost  always  dry  and  of  bad  quality  often  occurs 
in  these  rocks,  forming  in  each  mountain  one,  or  at  most  two 
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SBikftll  beds  oi  a  fe#  inches  thiek^  in  general  situated  ttear 
surface.  The  ^<ml  is  ne^Iy  always  imttiediately  covered^  \ 
als6  sometimes  divided  into  two  bed^y  by  a  Hmestone  of  a  d 
yeDow  or  bkdkish-browti^  or  presenting  difFerest  mixtures 
these  two  colours ;  so  that  in  numerous  mines  the  eoal  f 
Hmestone  are  worked  together.  Bituminous  schists  have  a 
been  observed  in  this  formation,  sometimes  presenting  impr 
Sions  of  fish  penetrated  with  sulphnret  of  mercuiy*  On 
ftortb-eastern  hmit  the  coat  formation  is  covered  in  tne  envin 
of  Ateey  by  horizontal  limestone,  which  extends  on  the  N  a 
£  to  the  banks  of  the  Rhine ;"  belonging,  as  it  app6ar»>  to  1 
formations  posterior  to  the  chalks 

The  ptecedifig  description  by  M.  do  Bonnard  shows  diatino 
that  in  the  tract-  which  lotms  the  subject  of  his  memoir,  we  ha 
the  old  red  sandstone  supporting  two  coal  basins ;  in  the  norl 
em  of  which,  or  that  of  tne  Glane,  the  Garboniferous  limesto 
not  only  appears  in  maAiy  places  forming  the  immediate  base 
the  coal  forination>  but  is  also  ititerstratified  with  the  coal  mc 
sures,  then  commonly  serving  as  the  immediate  roof  of  the  eos 
In  the  souitfaern,  or  the  Sarre  coal  basin,  on  the  other  hand,  tl 
carboniferous  limestone  occurs  only  between  the  upper  strata 
the  coal  measures.  Now,  this  extensive  carboniferous  series 
distinguished  on  M.  Omalins  d'Halloy's  map,  and  in  his  memc 
as  the  todte  liegende  or  ancient  red  sandstone  group,  ineludii 
the  coal  measures,  quite  in  conformity  with  the  German  s.ent 
of  that  term.*  Indeed  Mr.  De  la  Beche  himself  cannot  avoi 
admitting  (see  the  note,  p.  223),  that  the  old  red  sandstone  su] 
ports  the  coal  measures  of  the  Palatinate,  thus  invalidating  h 
own  position  on  the  map  and  elsewhere,  that  the  todte  Uegend< 
or  rothe  liegende,  group  denotes  a  new  red  sandstone  conglomc 
rate.  I  thmk  it  needless  to  point  out  the  repeated  instances  ( 
this  misconstruction  of  the  term  in  other  parts  of  tlie  Ivorl 
since  what  has  been  said  admits  of  general  application.  I  wil 
therefore,  merely  add,  that  in  thus  applying  the  term  mm  re 
sandstone  conglomerate  to  the  ancient  red  sandstone  group  c 
Werner  (which  includes  the  coal  tracts),  a  violence  is  done  t 

'*  See  the  construction  of  Freiesleben  and  of  other  Oerman  authors  on  this  subject  i 
the  Jpnats  of  Philosophy  for  Aug.  18^^,  and  May,  1823. 

See  also  the  memcrhr  of  M.  Ton  Hoff  in  Mr.  De  la  Beche's  Sde^tioOt  p.  92,  wherf 
after  describing  the  primary  and  transition  rocks  of  the  Thuringerwald,  he  proceed 
thus: — ''  Those  conglomerates,  and  micaceous  or  quartzose  red  sandstones  (con^/omera/ 
tothes  uhd  graves  liegetide).,  which  together  compose  the  formation  named  red  sandstone 
ooBsidered  die  nqio6t  ancient  of  the  secondary  ifhett)  formations,  are  fhe  mint  tttensiTcl] 
spread  of  aU  the  rocks  in  the  Thuringerwald ;  *'  and  p.  93,  ^^  The  coal  formation  o 
the  Thuringerwald  appears  to  belong,  as  a  subordinate  member,  to  the  preceding." 

If  we  combine  ah^  the  valuable  deiftcription  ^ven  by  M.  de  Bonnard,  of  the  prhnarj 
ittid  transition  tracts  of  the  Hartz  (p.  968-^273  of  the  Selection),  wi!^  Freiesleben*! 
ilccdUDt  of  the  carboniferous  series  of  the  Hartz  and  t|ie  adjacent  districts  (as  abstractec 
by  me  in  the  numbers  of  the  Annals  of  Philosophy  referred  to  above),  die  geologica] 
fti{c6ession  of  ihe  primary  transition,  and  carboniferous  series,  will  be  fouhd  fts  obvioui 
ihtie  ait  itifl  Iq  Mi  1^  fieS^s  des«riptioik  of  the  TbunogevwAld. 
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nature ;  while  in  the  construction  of  the  term  rqthe  todte  Jie^ 
gende,  a  double  error  is  committed  ;  namely,  a  positive  one,  in 
applying  it  at  all  to  the  weissliegende  (the  calcareous,  or  new 
conglomerate,  t;he  lowest  bed  of  the  alpine  or  magnesian  lime 
stone),  an  error  sufficiently  exposed  by  Freiesleben  (vol.  iii.  p 
239)  J  ^nii  a  negative  onp,  in  not  applying  it  where  alone  it  is 
strictly  due  ;  namely,  to  the  red  sandstone  of  the  carboniferoqs 
series  in  generpJ.  It  follows  th^t  the  rothe  todtp  liegende  apd 
porphyry  of  the  Synoptical  Table  of  Mr.  De  la  Beche,  are  both 
superfluous  and  out  of  place,  the  todte  liegende  being,  as  already 
repeatedly  observed,  but  an  adjunctive  designation  of  the  red 
sandstone  of  the  carboniferous  series,  and  porphyry  occurring 
both  among  the  coal  measures  and  in  the  ola  red  sandstone. 

It  will  be  seen  from  the  memoir  of  M.  de  Boqnard,  that  the 
carboniferous  series  of  the  Palatinate  is  also  associate4  with 
trap  rocks,  maintaining  in  this  respect  likewise  its  analogy  to 
the  same  series  in  othpr  countries. 

The  porphyry  of  Mont  Tonnerre,  &c.  upon  which  this  carbo- 
niferous series  reposes  on  its  eastern  confines,  appears  to  be  of 
primary  origin,  containing  veins  of  tir^  and  other  metals.  Near 
Alberschweiler  the  porphyry  passes  into  granite. 

French  geologists  have  generally,  until  very  lately,  been  in 
the  habit  of  referring  the  carboniferous  limestone  and  the  old  red 
sandstone  to  the  transition  series,  and  hence  the  former  l^as  been 
designated  by  them  as  transition  limestone,  and  the  latter  as  a 
greywacke.  The  memoir  of  M.  de  Bonnard,  and  the  map  and 
memoir  of  M.  Omalius  d'Halloy,  are  indicative  of  more  correct 
views.  TJiat  thejr  former  persuasion  may  have  been  mainly 
influenced  by  the  declaration  of  M.  von  Humboldt,  respecting 
the  English  carboniferous  Hmestone  and  old  red  sandstone, 
appears  very  probable.*  The  opinion  of  this  distinguished 
naturalist  respecting  the  Derbyshire  limestone  appears  to  have 
been  adopted  at  a  very  early  period,  before  its  relations  had 
been  well  ascertained ;  and  with  respect  to  the  old  red  sandstone 
of  Herefordshire,  considered  by  him  as  transition  or  greywacke, 
it  has  evidently  been  confounded  with  the  real  transition  red 
sandstone  of  that  county.  Indeed  M.  von  Hungiboldt  expressly 
states  (p.  107  and  159  of  the  Essai),  that  the  transition  red 
sandstone  of  May  Hill,  the  transition  limestone  of  Longhope, 
the  old  red  sandstone  of  Mitchel  Dean,  and  the  mountain  lime- 
stone above  it,  are  but  repetitions  or  alternations  of  the  Qome 
sandstone  and  limestone,  all  belonging  to  the  transition  ^^iQs. 
This  is  a  view,  however,  that  will  not  receive  support  from  wiy 
British  geologist ;  and  that  the  two  latter  formations  are  essen- 

*  See  the  Traits  de  O^ognojsie  of  M.  d'Aubuisson,  vol,  ii.  §  956 ;  and  the  Essai  siir 
le  Crjsemeot  des  Roches  dans  lea  deux  Hemispheres,  of  the  Baron  Alexander  von  Hum« 
tkddt,  ooniiR. 

New  Series,  vol.  vni.  c 
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tially  distinct  from  the  two  former,  will,  I  trust,  be  made  su£ 
ciently  evident  in  a  paper  of  mine,  which  will  appear  in  the  coi 
eluding  part  of  the  first  volume  (New  Series)  ot  the  Geologic 
Transactions,  now  in  course  of  publication.  That  the  opinic 
of  M.  von  Humboldt  is  altogetlier  founded  in  misconceptio 
particularly  of  the  language  of  Prof.  Buckland,  must,  I  thin! 
clearly  appear  from  the  following  extracts  : — 

"  Tiie  old  red  sandstone  of  Herefordshire  of  Mr.  Bucklan 
placed  below  the  transition  limestone  (mountain  limestone)  • 
jDerbyshire,  is  a  transition  sandstone,  as  has  been  very  w( 
indicated  by  this  excellent  geognost  himself,  in  his  Memoir  c 
the  Structure  of  the  Alps"  *  (Annals  of  Philosophy y  June^  1821 
in  which  Prof.  Buckland  is  made  to  say  direcuy  the  reverse  < 
what  he  intended  to  express ;  namely,  that  some  foreign  geol< 
gists  (especially  of  the  French  school)  had  erroneously  denom 
nated  as  greywacke  and  transition  limestone  the  old  red  sane 
stone  and  carboniferous  limestone  of  the  English,  which,  on  tl 
contrary,  are  but  the  leading  members  of  a  totally  different  serief 
namely,  of  the  carboniferous,  or,  in  other  words,  of  the  sranc 
formation  de  grh  rouge.  Had  M.  von  Humboldt  himself  had  a 
opportunity  of  studying  the  relative  position,  characters,  an 
freedom  from  fossil  shells^  of  the  old  red  sandstone  of  the  Britis 
Isles^  it  is  impossible  that  he  could  have  avoided  recognizing  ; 
as  representing  neither  more  nor  less  than  the  fundamental  poi 
tion  of  the  carboniferous  tracts.  His  own  language  indeed  ma 
be  adduced  to  prove  this,  being  directly  at  issue  with  his  forme 
position  :  '^  the  red  sandstone  formation  (meaning  the  carboni 
terous  series,  see  Dr.  Bou^  sur  I'Ecosse,  p.  376),  which  occupie 
the  greater  portion  of  Ireland,  is  common  in  the  north  of  Gei 
many,  in  the  Black  Forest,  and  in  the  Vosge8.''t  Now  thes 
tracts  all  belong  to  precisely  the  same  series  as  the  correspond 
ing  tracts  of  Great  Britain,  and  the  old  red  sandstone  of  the  on 
has  just  as  much  pretension  to  a  transition  character,  or  th 
name  of  greywacke,  as  the  other.  I  may  on  this  occasion  advei 
to  the  extremely  loose  manner  in  which  the  term  greywacke  i 
employed  by  many  German  geologists,  who  are  apt  to  includ 
sandstone  m  this  designation,  wnen  found  in  the  transitioi 
period,  and,  as  it  appears  (though  unintentionally),  when  foun< 
out  of  it,  e.  g.  in  the  old  red  sandstone.  If  we  are  to  speak  : 
language  that  shall  always  be  intelligible,  it  becomes  necessar 
that  each  term  should  retain  its  own  peculiar  signification,    i 

'  *  P.  157  of  the  Essai.  ^^  Le  vieux  grh  rouge  {old  red  sandstone  du  HerefordAire 
de  M .  Buddand,  tolac4  sous  le  calcaire  de  tiiingition  (mountain  limestone)  de  Derby 
sbire,  est  un  gres  du  terrain  intermediaire,  comme  cet  excellent  g4ognoste  Pa  tres-biei 
iodiqu^  lui-mSme  dans  son  Memoire  sur  la  Structure  des  Alpes.^* 

•|-  P.  212.  "  La  formation  de  gres  rouge  qui  constitue  la  majeure  parlie  de  Tlrlande 
et  qui  est  si  oonmiune  dans  TAllemagne  septentrionale,  dans  la  Foret-noire  et  dans  le 
Voflges,  manque  (de  meme  que  la  formation  des  porphyres)  presque  entierement  dan 
las  hatttes  Alpes  de  la  Suitte." 
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second  misconception  of  the  language  of  Prof.  Buckland  is  no 
less  remarkable. 

'*  The  new  red  conglomerate  of  Exeter  is  the  red  sandstone  of 
French  mineralogists^  or  iodte  liegende  of  German  mineralogists ; 
it  is  the  first  secondary  (floetz)  sandstone ;  that  is  to  say,  the 
sandstone  of  the  carboniferous  tract ,  which  is  intimately  con- 
nected with  secondary  porphyry,  and  hence  the  latter  is  called 
the  porphjrry  of  the  red  sandstone."  *  But  the  position  of  Prof. 
Buckland  is  directly  the  contrary ;  namely,  that  the  red  conglo- 
merate of  Exeter  does  not  at  all  belong  to  the  carboniferous 
series,  and  is  altogether  of  an  origin  posterior  to  it,  and  hence 
denominated  new.  With  respect,  however,  to  the  real  period,  to 
which  the  red  conglomerate  m  the  vicinity  of  Exeter  may  more 
appropriately  be  rererred,  should  its  connexion  there  with  the 
amy^daloidal  trap  be  ascertained  beyond  dispute,  1  confess  I 
should  rather  side  with  the  opinion  of  M.  von  Humboldt ; 
namely,  that  both  belong  to  the  carboniferous  series.  But 
should  there  be  no  such  decided  connexion,  it  may  yet  appear 
that  the  amygdaloid  belongs  to  the  transition  tract  of  that  coun- 
try, and  the  conglomerate  itself  to  the  gypseous  or  new  red  sand- 
stone, that  is  known  to  prevail  in  that  part  of  the  kingdom. 

I  have  more  than  once  found  it  necessary  to  show,  that 
English  geologists  have  misunderstood  the  true  import  of  the 
older  red  sandstone  group,  or  rothe  todte  liegende,  of  German 
authors ;  and  additional  evidence  of  this  fact  is  to  be  found  in 
the  construction  put  upon  these  terms  throughout  the  very  inte- 
resting and  important  work  of  M.  von  Humboldt.  See  in  parti- 
cular the  first  division  of  the  Terrains  Secondaires,  p.  205,  et 
seq.  from  which,  in  addition  to  preceding  extracts,  I  select  only 
the  following  : — ^^  It  is  difficult  to  assign  a  general  type  for  the 
order  of  the  different  beds  which  constitute  the  great  formation 
of  coal,  red  sandstone,  and  porphyry  (with  interposed  beds  of 
amygdaloid,  greenstone,  and  limestone).  The  coal  appears 
most  commonly  below  the  red  sandstone,  and  sometimes  it  i^ 
evidently  placed  either  in  this  rock  or  in  the  porphyry."+  This 
last  sentence  appears  more  particularly  referable  to  certain  parts 
of  Germany,  where  only  a  portion  of  the  carboniferous  series  is 
displayed,  e.  g.  in  Thuringia ;  but  from  such  merely  local  facts 
no  general  inference  can  be  drawn.  "  Sometimes  the  great 
deposit  of  coal  is  not  covered  by  porphyry  and  red  sandstone ; 
sometimes  it  occupies  great  basins  surrounded  by  hills  of  red 

*  P.  157.  '^  Le  nouveau  conglomirat  rouge  (new  red  conglomerate  d'Exeter)  est  le 
gret  rouge  des  mineralogistes  francois,  ou  todte  liegende  des  nun^ralogistes  Allemands  ; 
e*est  le  premier  gres  du  terrain  secondaire,  c*e8t  a  dire  le  gres  du  terrain  houiller,  qui 
est  intimement  £6  au  porph3rre  seoondaire,  appele  pour  cela  porphyre  du  gres  rouge.** 
See  also  p.  205. 

f  P.  209.  ^^  n  est  difficile  d*assigner  un  type  general  a  Pordre  des  differentes  assises 
qui  constituent  la  grande  formation,  §  26.  La  houille  paroit  le  plus  souvent  au-dessous 
du  gres  rouge ;  quelquefois  eUe  est  placee  6videmmettt  ou  dans  cette  roche  ou  dans  le 
poi^yre." 
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sandstone  and  norphyry,  and  presents  in  its  roof  only  altematin 
beds  of  slate-clay  and  carbonated  shale,  the  former  containin 
numerous  impressions  of  ferns.  Thin  beds  of  coaly  shale,  bee 
of  quartzy  sandstone  passing  into  granular  quartz,  of  largi 

{Trained  conglomerate  (coal  measure  conglomerate),  and  of  feti 
imestone  also,  are  met  with  in  the  midst  of  the  slate-clay  befo: 
the  coal  is  attained."* 

On  the  other  hand,  it  is  equally  certain,  that  Continent 
geologists  have  misconceived,  in  some  instances,  the  purport  • 
the  language  employed  by  English  writers.  Hence  has  arisen 
double  confusion  ;  when,  after  all,  if  the  language  of  each  ha 
been  correctly  apprehended,  there  would  have  been  as  litt 
discrepancy  in  description  as  there  is  in  the  appearances  < 
nature^  since  the  facts  themselves  are  perfectly  reconcileable  1 
each  other. 

To  attempt  to  clear  away  difficulties  and  dispel  obscurity 
both  an  irksome  and  yn^ateful  task ;  and  the  love  of  trul 
alone  has  impelled  me  to  it.  If  it  shall  be  found  that  I  hai 
in  any  degree  succeeded  in  throwing  a  clearer  light  upon  a  cod 
plicated  subject,  my  purpose  will  be  fully  answered.  Tl: 
researches  of  M.  Constant  rrevost,  an  eminent  French  geologis 
and  FMGS.  who  is  at  present  engaged  in  examining  the  geoL 
gical  relations  of  this  country  with  a  critical  eye,  will,  I  have  n< 
a  doubt,  conduce  to  the  same  desirable  end. 

I  have  upon  former  occasions  remarked,  that  all  the  est 
blished  relations  of  the  old  red  sandstone,  carboniferous  lim< 
stone,  and  coal  formation,  to  each  other,  as  founded  upon  tl 
researches  and  descriptions  of  naturalists  in  different  countrie 
prove  that  they  constitute  one  group  of  the  same  era ;  yet  var 
mg  much  in  tne  modes  of  their  association,  as  being  found  \ 
one  tract  distinct  from,  and  in  another  more  or  less  interstratific 
with  each  other.  The  following  view,  which  may  be  of  son 
value  in  reference  to  practical  and  economical  purposes,  will  \ 
found  to  embrace  a  summary  of  those  relations. 

1.  Old  red  sandstone,  carboniferous  limestone,  and  the  co 
formation,  in  separate  and  distinct  succession,  not  interstratific 
upon  their  several  confines ;  e.  g.  the  general  case  in  Irelan 
Tnis  may  be  considered  as  the  distinct  type  of  the  series. 

N.  B.  The  bed  of  sandstone  and  conglomerate,  found  in  son 
tracts  interposed  between  the  limestone  and  the  coal  measure 

*  P.  907.  ^^  Souvent  le  gr^d  dep6t  de  houille  u'estpas  recouvert  de  porphjrre  et 
gr^  rouge.  Souvent  U  est  plac6  dang  les  basins  entour^  dc  collines  de  gres  rouge  et 
porphyre,  et  n  Vfire  dans  son  tott  que  des  couches  altemantes  d*argUe  schisteuse  (schi 
fertnon),  tantftt  gris-Ueu&tre,  tendres  et  vemplies  d^empreintes  de  ibug^res,  tantdt  ooi 
pactes,  carbur^  (brandschiefer)  et  pyriteuses.  Des  minces  strates  de  gres  charbonnei 
fkohlenschiefer),  de  gres  quartzeux  passant  au  quartz  grenu,  de  conglomerat  a  gi 
*"gmen8  (steinkohlen-cooglomerat),  et  de  calcaire  fetide,  se  irencontrent  au  milieu  \ 

'Mtertbon  av^t  qu'on  atteigne  la  houille." 
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and  designated  ill  Englahd  lis  the  fHilkt one-grit ,  id  wanting  in 
Ireland. 

ilf .  B.  Thi^  pfeculiar  kpplibation  of  tlie  term  mttstone-grit  is 
bad  ks  d  distinction,  sincte  a  similar  compound  is  genetally  fotitid 
in  beds  ih  the  fundamental  or  old  red  sandstone,  and  in  somb 
countries  also  frequentiy  intefstratified  with  the  boal  iheasured, 
e.  g.  in  Germany. 

2,  A  base  of  old  i'ed  saiidstohe,  supporting  limestone,  which 
alternates  with  sandstone,  si  cdnsidietablis  bied  of  the  latter,  With 
conglomerate,  fotmihg  the  imitiediate  foundatidii  dt*  this  fcoal 
measures,  which  are  distinct ;  e.  g.  the  Gloucestershire  south 
coal  basin. 

N.  B.  The  more  cotninoh  coal  bearing  measures  arie  hi  ihis 
basin  sepatsited  into  a  lower  and  an  upper  series  by  an  interven- 
ing thick  bed  of  reddish  sandstone,  locally  known  by  the  name 
of  PennanUstone. 

If.  B.  A  sithiidr  occurrence,  on  a  larget  or  smaller  scale,  is  hot 
uncommon  in  Germatiy,  and  when  the  red  sandstone  thus  occurs 
immediately  mider  the  maghesiah  or  alpine  limestone  (with  its 
calcareous  or  new  cohglottierate,  the  weissliegende),  it  is  known 
by  thfe  nahie  of  todte  liegende,  or  rothe  liegende,  or  rothe  todte 
liegetide,  iil  the  sartie  ihaiinei'  as  these  terms  are  appliied  to  the 
fundamental  red  sandstone  when  also  directly  covered  by  the 
calcareous  congldinerate  and  magnesian  limestone.  But  the 
term  rothe  todte  liegende  has  dso  been  often  erroneously 
applied,  as  already  noticed  above,  to  the  calcareous  or  hew  con- 
glomerate itself.* 

3.  A  base  of  old  red  sandstone,  supporting  and  alternating 
with  some  beds  of  litnestone,  succeeded  by  a  coal  formation, 
tomposed,  ih  an  ascending  order,  as  follows  : 

a.  tJf  coal  measures  alternating  with  limestone,  and  with  red- 
dish sandstone,  the  boal  being  inconsiderable  in  c^uahtity. 

b.  Productive  cdal  measures,  alternating  with  numerous  beds 
oflimestotte, 

*  M.  von  Humboldt  correctly  distinguishes  the  Weissliegende,  a^  the  bed  which 
intervenes  between  the  c6al  fbrmatioii  and  the  zechstein,  or  magnesian  limestone  (see  p. 
924  6f  the  Kssai).  It  thus  corresponds  with  the  calcareo-m^ghesitUi,  or  new  donglome- 
sate  of  iflngland,  appearing  as  its  only  representatiire. 

pn  the  other  hand,  however,  hoiii  M.  von  Humboldt  and  Dr.  Bbu^  sp^  of  the 
2echstein,  or  magnesian  limestone,  as  occurring  sometimes  interstratifiea  with  the  coal 
ibeasmts.  This  is  a  pbbitioh  Utterly  at  varianbe  with  all  ex{>eHehcb  in  thb  Briti&h  tdes, 
and  seems  quite  untenable^  if  we  consid^  that  the  t^careoUs  cdngldtnetatfe,  dr  ^eiisslie- 
gende?  ^  commonly  found  in  an  uncoliformable  position,  overlying  l^oth  ^t  coal 
Inealrares,  and  the  carboniferous  series  in  general ;  being  the  i^rst  member  of  a  new 
series  ^  h^meljr,  of  the  gjrpseo^diferous.  Ih  the  instance  quoted,  ^.  ^.  iii  Low^ 
Silesiii  (p-  34, 213,  &e.)  it  is  true  that,  in  the  year  1802,  M*  voh  Buch  oohsideted  the 
limestone  in  question  as  zechstdn,  and  ^s  such  as  of  an  Ori^i)  |)Osterior  to, ,  and  placed 
above  the  coal  formation  ;  but  M.  von  Raumer  in  1819  dearly  showed  that  tHis  lime- 
stone was  repeatedly  interstratified  with  the  coal  measures,  and  therefore  not  zechstein  ; 
and  ttattsAtify  rib  twd  series  feaA  be  g^nerdlly  more  dlstifact  from  each  othb  than  the  car- 
limiiferous  aftd  the  gy|J6^d-8^1i&tbU^  series.  Other  instaneels  £iied,  probably  rest  upon 
no  securer  foundational^  misconception,  or  fallacious  description. 
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c.  Coa]  measures^  abundant  in  coal,  but  free  from  limestone. 
I  E.  g.  in  the  Scotch  great  coal  tract. 

4.  A  base  of  old  red  sandstone,  supporting  limestone,  which 
not  only  constitutes  the  foundation  ot  the  coal  formation,  but 
alternates  with  the  coal  measures,  often  forming  the  immediate 
roof  of  the  coal  seams :  e.  g.  the  Glane  coal  basin,  described 
above. 

5.  A  base  of  the  same  old  red  sandstone,  supporting  a  coal 
formation,  composed,  in  an  ascending  order : 

a.  Of  productive  coal  measures  alternating  with  beds  of  sand- 
{         stone  conglomerate, 
j  b.  Of  coal  measures  alternating  with  limestone. 

>E.  g.  the  Sarre  coal  basin,  described  above. 

N.  D.  The  coal  measures  of  this  basin  are  overlaid  on  the  W 
and  S  by  the  new  red  or  saliferous  sandstone ;  so  that  if  the 
series  of  coal  measures  be  continued  in  that  direction,  and 
toward  which  they  dip,  they  are  withdrawn  from  observation. 
Could  we  follow  them,  it  appears  not  improbable  that  the  suc- 
ceeding coal  measures  might  be  found  free  from  limestone.  But 
be  this  as  it  may,  it  is  remarkable  that  in  this  coal  field,  the 
greatest  number  of  the  coal  seams  are  found  above  the  funda- 
mental red  sandstone,  and  beneath  the  limestone  bearing  strata, 
being  thus  directly  connected  with  the  former. 

The  carboniferous  series  of  all  countries,  whose  members  arc 
complete,  will  probably  be  found  referable  to  one  or  other  o 
the  preceding  modes  of  association.  In  addition  to  thosi 
whicn  relate  to  the  alternation  of  the  carboniferous  limestom 
with  the  coal  measures,  may  be  cited  analogous  appearances  ii 
Silesia  and  Hungary,  as  described  by  MM.  von  Raumer  an( 
Beudant.  The  New  Continent  also  presents,  it  seems,  simila 
relations;  e.g.  in  the  coal  formation  of  the  Ohio,  in  the  grea 
basin  of  the  Mississippi,  where  coal  seams  are  represented  a 
occurring  both  above  and  beneath  the  limestone.* 

The  preceding  examples  refer  to  tracts  where  all  the  member 
of  the  series  are  present ;  but  in  some  districts,  the  carbonife 
rous  limestone  is  found  altogether  wanting,  the  coal  formatio 
being  directly  connected  with  the  old  red  sandstone ;  while  i 
others,  both  the  limestone  and  old  red  sandstone  being  absent, 
simple  coal  formation  is  only  met  with.  But  in  all  cases,  th 
series,  whether  complete  or  incomplete,  reposes  either  on  trai 
sition,  or  on  primary  tracts,  or  on  both  of  these  conjointly. 

The  occasional  association  of  trappean,  amygdaloidal^  an 
porphyritic  rocks,  both  separately  with  the  individual  member 
and  conjointly  with  the  series  in  general,  is  now  too  well  know 
to  require  more  than  the  simple  notice  of  the  fact. 

*  See  the  Account  of  an  Expedition  from  Pittsburg  to  the  Rocky  Hountains 
1819  and  1820,  by  £dwin  James,  Botanist  ^nd  Oeologist  to  the  Ezpeditaen.   Iiondi 
188S. 
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Art.  lY. ^^Corrections  in  Sight  Ascension  of  37  Stars  of  the  Green 

wich  Catalogue.   By  James  Sputh^  FRS. 


• 

Y  PegasI 

Polaris 

a  Arietis 

«Ceti 

Aldebaran 

Capella 

RIgel 

|?Taori 

«  Orioois 

Mftin  AR) 
1824.     $ 

h.  in*  %, 

b.  m.  f. 

b.m.    8. 

h.  m.  f. 

h.  ID.    R. 

h.  in.  a. 

h.  in<  ■• 

h>  m.  s. 

h*  m.  a. 

0  4  im; 

0  68  2*66 

1  57  16-42 

2  63  5  44 

4  25  50-01 

5  8  42-21 

5  6  5-JI 

6  15  10-52 

5  45  88-93 

July  1 

+  8-79' 

+  3-87" 

+  2-33" 

+  1-98" 

+  1-76'' 

+  800" 

+  1-24" 

+  1-81" 

+  1-47" 

S 

88 

407 

36 

95 

78 

03 

26 

83 

49 

a 

85 

4*86 

40 

97 

81 

06 

88 

85 

60 

4 

88 

5*66 

43 

800 

83 

09 

SO 

88 

58 

5 

91 

6-46 

46 

03 

85 

12 

38 

90 

53 

6 

95 

7*26 

49 

06 

88 

14 

34 

98 

65 

7 

98 

8-05 

53 

09 

90 

17 

36 

94 

57 

8 

3-02 

8-85 

56 

18 

93 

80 

38 

97 

59 

9 

05 

9-65 

59 

15 

95 

83 

40 

99 

61 

10 

08 

10-44 

62 

18 

98 

26 

42 

802 

63 

11 

11 

11-28 

66 

81 

2-01 

29 

44 

04 

65 

12 

14 

12-01 

69 

24 

03 

32 

46 

07 

67 

13 

17 

12-79 

72 

27 

06 

36 

49 

09 

69 

14 

80 

13-58 

75 

30 

09 

39 

51 

12 

71 

15 

83 

14-39 

79 

38 

12 

42 

53 

15 

73 

16 

86 

15-20 

88 

35 

15 

45 

55 

17 

75 

17 

89 

16-01 

86 

38 

18 

48 

57 

20 

77 

18 

32 

16-88 

89 

41 

20 

51 

60 

22 

79 

19 

35 

17-63 

93 

44 

23 

55 

62 

25 

81 

20 

38 

18-40 

96 

47 

26 

58 

64 

28 

83 

21 

41 

19-17 

99 

50 

29 

62 

67 

31 

&5 

22 

43 

19-94 

3-03 

54 

32 

6fir 

69 

33 

87 

23 

46 

80-72 

06 

57 

35 

69 

71 

36 

90 

24 

49 

21-49 

09 

60 

38' 

72 

74 

39 

98 

25 

58 

82-85 

18 

63 

41 

76 

76 

42 

95 

26 

55 

83-01 

15 

66 

44 

79 

79 

45 

97 

27 

57 

23-77 

18 

70 

47 

82 

81 

47 

99 

28 

60 

84-54 

82 

73 

50 

86 

84 

50 

208 

29 

63 

85-30 

25 

76 

58 

90 

86 

53 

04 

30 

65 

26-03 

28 

79 

55 

94 

89 

56 

07 

31 

68 

26-76 

32 

82 

58 

98 

91 

59 

09 

Aug.  1 

70 

27-48 

35 

85 

61 

301 

94 

62 

11 

2 

73 

88-81 

SS 

88 

64 

05 

97 

65 

14 

3 

75 

28-94 

41 

91 

67 

09 

99 

68 

-      16 

4 

78 

89-66 

45 

94 

70 

13 

802 

71 

19 

* 

0 

80 

30-39 

48 

97 

73 

16 

05 

74 

81 

6 

83 

31-11 

51 

3*00 

76 

20 

08 

77 

84 

7 

85 

31*84 

54 

03 

79 

24 

10 

80 

86 

8 

88 

38-56 

58 

06 

88 

28 

13 

84 

29 

9 

90 

33-23 

61 

09 

85 

32 

16 

87 

32 

10 

92 

33-90 

64 

12 

88 

36 

19 

90 

35 

11 

95 

34-57 

67 

15 

91 

40 

81 

94 

37 

12 

97 

3525 

70 

18 

94 

44 

84 

97 

40 

13 

99 

35-92 

73 

21 

97 

49 

87 

3-00 

43 

14 

4*01 

36-58 

76 

24 

3-01 

53 

30 

03 

46 

15 

03 

37-84 

79 

27 

04 

57 

33 

06 

49 

16 

05 

37-90 

88 

30 

07 

61 

35 

09 

51 

17 

08 

38-56 

85 

33 

10 

66 

38 

13 

54 

18 

10 

39-21 

88 

35 

13 

70 

41 

16 

57 

19 

18 

89-81 

91 

38 

16 

74 

44 

19 

60 

20 

14 

40-41 

94 

41 

19 

78 

47 

23 

62 

21 

16 

41-00 

96 

43 

28 

82 

49 

26 

66 

22 

18 

41-60 

99 

46 

25 

86 

52 

29 

68 

83 

80 

42-20 

408 

49 

28 

90 

55 

32 

71 

24 

88 

42-77 

05 

52 

31 

95 

58 

35 

74 

85 

83 

43-34 

08 

55 

34 

99 

61 

38 

76 

26 

85 

43-90 

11 

58 

37 

4-03 

63 

48 

79 

27 

87 

44-47 

13 

61 

40 

07 

66 

45 

81 

88 

89 

45-04 

16 

63 

43 

11 

69 

49 

84 

89 

30 

45-54 

18 

66 

46 

15 

72 

52 

87 

SO 

38 

46-05 

81 

68 

49 

20 

75 

56 

90 

31 

33 

46-55 

83 

71 

53 

24 

78 

59 

93 

24 

Corrections  in  Bight  Ascension 

of 

[JULI 

Sirltis 

Castor 

Procyon 

Pollux 

a  Hydne 

Regains 

|3LeonU  SVirginisI 

SpicaVI: 

MftiinAR] 

h.  m.  8. 

h.  m.  1. 
7  23  21-46 

h.  m.  «• 

h. IQ.  s. 

h.  ID.  s. 

b.  m.  II. 

b.  m.  B. 

h.  in-.  8> 

^.  m.  i 

1824.  j 

6  37  23-49 

7  80  5-32 

7  34  32-18 

9  18  56-44 

9  68  59  57 

11  40  4-73 

114181-86 

131556 

Jidy  1 

+  0-89" 

+  1-78" 

+  1-41" 

+  1-74" 

+  \&\" 

+  1-93" 

+  2-3^ 

+  i'SV' 

+  2-9 

• 

2 

9d 

79 

42 

75 

51 

93 

34 

36 

9i 

S 

91 

80 

43 

76 

51 

9^ 

33 

35 

8' 

4 

93 

81 

43 

76 

51 

92 

32 

35 

8 

5 

94 

8^ 

44 

77 

50 

92 

31 

33 

8 

6 

95 

82 

45 

78 

50 

91 

30 

33 

8 

7 

96 

83 

43 

78 

50 

91 

30 

32 

8 

8 

98 

84 

46 

79 

50 

91 

29 

32 

8 

9 

99 

85 

47 

80 

49 

90 

28 

31 

8 

10 

1-00 

86 

48 

81 

49 

90 

27 

30 

8 

11 

0^ 

88 

49 

82 

49 

89 

26 

29 

8 

12 

03 

89 

50 

83 

49 

89 

25 

29 

8 

13 

04 

91 

52 

85 

49 

89 

24 

28 

14 

06 

93 

53 

86 

49 

89 

23 

27 

15 

07 

94 

54 

87 

49 

88 

23 

26 

16 

09 

96 

55 

88 

49 

88 

22 

26 

17 

10 

97 

56 

89 

49 

88 

21 

25 

18 

12 

99 

58 

91 

49 

88 

20 

24 

19 

13 

200 

59 

92 

49 

87 

19 

23 

20 

15 

02 

60 

94 

49 

87 

18 

22 

21 

17 

03 

62 

95 

50 

87 

17 

22 

22 

18 

05 

63 

97 

50 

87 

17 

21 

23 

20 

07 

64 

98 

51 

87 

16 

20 

24 

22 

09 

65 

200 

51 

87 

15 

19 

25 

24 

10 

66 

01 

51 

87 

14 

19 

26 

26 

12 

68 

03 

52 

88 

13 

18 

27 

27 

14 

69 

05 

52 

88 

13 

17 

28 

29 

15 

71 

06 

52 

88 

12 

17 

29 

31 

17 

72 

08 

53 

88 

11 

16 

30 

33 

19 

74 

10 

54 

88 

10 

16 

31 

35 

21 

75 

12 

54 

89 

10 

15 

Aug.  1 

37 

23 

77 

14 

55 

89 

09 

15 

2 

39 

25 

79 

15 

56 

89 

09 

14 

3 

41 

27 

81 

17 

57 

89 

08 

14 

4 

43 

29 

82 

19 

57 

89 

07 

13 

b 

45 

31 

84 

21 

58 

90 

06 

13 

6 

47 

33 

86 

23 

59 

90 

05 

12 

7 

50 

35 

87 

25 

59 

90 

05 

12 

8 

52 

38 

89 

27 

60 

91 

04 

11 

9 

54 

40 

91 

29 

61 

91 

04 

11 

10 

56 

43 

93 

31 

62 

92 

03 

10 

11 

58 

45 

95 

34 

63 

92 

03 

10 

12 

61 

47 

97 

36 

64 

93 

03 

10 

IS 

63 

50 

99 

38 

64 

93 

02 

10 

14 

65 

53 

2-02 

40 

65 

94 

02 

09 

15 

67 

55 

04 

42 

66 

94 

02 

09 

16 

70 

57 

06 

45 

67 

95 

01 

09 

17 

72 

60 

08 

47 

68 

95 

01 

08 

18 

74 

62 

10 

49 

69 

96 

00 

08 

19 

76 

65 

12 

51 

70 

97 

00 

07 

2(0 

78 

67 

14 

54 

71 

98 

00 

06 

21 

81 

70 

16 

56 

73 

99 

00 

05 

22 

83 

72 

18 

58 

74 

2-00 

00 

05 

28 

85 

75 

20 

61 

75 

01 

00 

04 

24 

87 

77 

22 

63 

76 

02 

00 

03 

26 

89 

80 

24 

65 

78 

03 

00 

02 

26 

91 

83 

26 

68 

79 

04 

00 

01 

27 

94 

85 

28 

70 

80 

05 

00 

1-98 

28 

96 

88 

31 

73 

81 

06 

00 

97 

29 

99 

91 

33 

76 

82 

07 

00 

98 

SO 

2-02 

95 

36 

78 

84 

08 

00 

99 

31 

.   05 

98 

38 

81     85 

10 

-  00 

2*01 

-i~-« 

1824.] 


Thirty^Seven  Principal  Stars, 


25 


Arctoras 

i  a  Librs 

■Cor.Bor. 

Serpent- 

Antares 

EiHercalis 

xOphiucbl 

•  Lyrae 

y  AqailiB 

MewARI 
1824.  J 

|}.  m.  8. 

b.  m.  8t 

Ii.  m.  8. 

li.  in.  8. 

[>.  tn.  8. 

].  SI.  8. 

!i*  m.  8. 

H.  nl.  8. 
1830681)9 

h.  Dl.  8* 

14  7  asas 

H  41  9-68 

152714-45 

153586-47 

16  1827-91 

17  6  37-73 

17  2646-24 

193753-68 

July  1 

+  2-97" 

+  3*52'' 

+  3-23" 

+  3-48" 

+  4-44" 

+  S-fl2" 

+  3-68'' 

+  3-48" 

+  3-74" 

S 

96 

51 

22 

47 

44 

62 

68 

48 

75 

3 

95 

50 

81 

47 

44 

62 

68 

43 

76 

4 

94 

50 

21 

'  46 

43 

62 

68 

43 

78 

5 

93 

49 

20 

46 

43 

08 

69 

44 

79 

6 

92 

48 

19 

45 

43 

68 

69 

44 

80 

7 

91 

47 

18 

45 

43 

68 

69 

45 

81 

8 

89 

47 

18 

44 

43 

68 

70 

45 

83 

9 

88 

46 

17 

44 

42 

68 

70 

46 

84 

10 

87 

45 

16 

43 

42 

68 

70 

46 

85 

11 

86 

44 

15 

42 

41 

61 

70 

46 

86 

12 

84 

43 

14 

42 

41 

61 

70 

46 

87 

.   13 

83 

42 

12 

41 

40 

61 

70 

46 

88 

14 

82 

41 

11 

40 

40 

61 

69 

46 

89 

15 

81 

40 

10 

39 

39 

60 

69 

46 

90 

16 

80 

39 

09 

38 

89 

60 

69 

45 

91 

17 

79 

38 

08 

37 

38 

60 

69 

45 

92 

18 

77 

38 

06 

37 

38 

59 

68 

45 

93 

19 

76 

37 

05 

36 

87 

59 

68 

45 

94 

20 

75 

36 

04 

35 

36 

58 

68 

45 

95 

21 

73 

35 

02 

34 

35 

67 

67 

44 

95 

22 

72 

34 

01 

33 

35 

67 

67 

44 

96 

23 

71 

33 

2-99 

32 

34 

56 

66 

43 

96 

24 

69 

32 

98 

31 

83 

55 

66 

43 

97 

25 

68 

31 

96 

30 

32 

64 

65 

48 

97 

26 

66 

SO 

95 

29 

32 

64 

65 

48 

98 

27 

65 

29 

93 

28 

31 

53 

64 

41 

99 

28 

63 

28 

92 

27 

30 

68 

64 

41 

99 

29 

62 

26 

90 

25 

29 

61 

63 

40 

4-00 

30 

61 

25 

89 

24 

28 

50 

68 

39 

00 

31 

59 

24 

87 

23 

27 

49 

61 

38 

00 

Aug.  1 

58 

22 

86 

21 

86 

48 

60 

37 

00 

2 

57 

21 

84 

20 

24 

47 

60 

36 

01 

3 

55 

20 

83 

19 

83 

46 

58 

35 

01 

4 

54 

19 

81 

18 

22 

45 

87 

34 

01 

5 

52 

18 

80 

17 

21 

44 

66 

33 

01 

6 

51 

17 

78 

16 

20 

43 

65 

38 

08 

7 

49 

15 

77 

14 

18 

48 

54 

31 

02 

8 

48 

14 

75 

13 

17 

41 

53 

30 

02 

9 

46 

13 

73 

12 

16 

40 

58 

89 

08 

10 

45 

11 

71 

10 

14 

38 

51 

87 

01 

11 

43 

10 

69 

09 

13 

37 

50 

86 

01 

12 

42 

09 

67 

08 

12 

36 

49 

25 

01 

13 

40 

08 

65 

06 

10 

34 

48 

23 

01 

14 

39 

07 

64 

05 

09 

33 

47 

22 

00 

15 

37 

06 

02 

03 

07 

31 

4& 

80 

00 

16 

36 

04 

60 

02 

06 

30 

45 

19 

3-99 

n 

34 

03 

58 

01 

04 

28 

44 

17 

98 

18 

32 

0^ 

56 

2-99 

OS 

27 

48 

16 

98 

19 

31 

00 

54 

98 

02 

26 

41 

14 

97 

SO 

29 

2-98 

52 

96 

00 

24 

3d 

12 

96 

21 

28 

97 

50 

95 

3'99 

23 

38 

11 

96 

22 

27 

96 

48 

93 

97 

21 

30 

09 

95 

23 

25 

95 

46 

92 

96 

20 

3d 

07 

95 

24 

24 

94 

44 

90 

94 

18 

33 

05 

94 

25 

22 

92 

42 

89 

93 

17 

38 

04 

94 

26 

21 

91 

40 

87 

91 

15 

80 

02 

93 

21 

19 

90 

39 

86 

90 

14 

89 

00 

93 

28 

18 

88 

37 

84 

88 

12 

27 

2-98 

93 

29 

17 

87 

35 

83 

86 

10 

85 

96 

98 

30 

16 

80 

33 

61 

85 

09 

84 

94 

91 

BV 

»5 

84 

32 

80 

83 

07 

22 

91 

90 

26 

Corrections  in 

Right  Ascension  of 

[Ju 

»  AqailB 

B  AqailB 

2  «  Capric. 

aCygni 

«  Aqnarii  JFomalhaat 
h.  m.   s.  lb.   m.  s. 

a  Pegasi 

:(Aii(lr 

MraoABl 
1824.     i 

h.  m.  s« 

D«     nia        St 

h.  ID.  f* 

h.  m.  s. 

h.  m.    a. 

h.  aa. 

194211*88 

194640*28 

20   8  17-02 

208&2S-21 

215644-67 

23  47  54-34 

22  56  O-i; 

iBS9l\ 

July  1 

+  3*77" 

+  S'78" 

+  4-18" 

+  3'38'' 

+  3-49" 

+  s-e}" 

+  s-icy 

+  S-J 

2 

78 

80 

14 

34 

51 

64 

IS 

£ 

S 

80 

81 

16 

36 

54 

67 

16 

£ 

4 

81 

83 

17 

38 

56 

71 

19 

9 

b 

88 

84 

19 

40 

59 

74 

82 

9 

6 

84 

86 

80 

48 

61 

77 

S4 

9 

7 

85 

87 

88 

44 

64 

80 

S7 

3-0 

8 

86 

89 

84 

46 

66 

84 

30 

0 

9 

88 

90 

86 

48 

69 

87 

33 

O 

10 

89 

91 

87 

49 

71 

90 

36 

V. 

11 

90 

98 

89 

51 

73 

94 

38 

h 

18 

91 

93 

30 

58 

75 

97 

41 

li 

IS 

98 

94 

31 

53 

78 

4«00 

44            2] 

14 

93 

95 

33 

55 

80 

03 

47            24 

15 

95 

97 

34 

56 

82 

07 

50 

2J 

16 

96 

98 

36 

58 

84 

10 

58 

31 

17 

97 

99 

37 

59 

87 

13 

55 

34 

18 

98 

4-00 

39 

61 

89 

16 

57 

37 

19 

99 

01 

40 

68 

91 

80 

60 

4C 

SO 

400 

08 

41 

63 

93 

88 

68 

4S 

SI 

00 

03 

48 

64 

95 

84 

64 

46 

52 

01 

OS 

43 

65 

96 

86 

66 

49 

2S 

08 

04 

44 

66 

98 

88 

69 

52 

24 

03 

05 

45 

67 

4-00 

30 

71 

55 

85 

OS 

06 

46 

67 

02 

38 

73 

58 

86 

04 

07 

47 

68 

04 

34 

75 

60 

87 

05 

07 

48 

69 

05 

36 

78 

63 

88 

05 

08 

49 

70 

07 

37 

80 

66 

89 

06 

09 

50 

71 

09 

39 

82 

69 

30 

06 

09 

50 

71 

10 

41 

84 

72 

31 

06 

09 

51 

78 

12 

43 

86 

74 

Aug.l 

06 

09 

51 

72 

13 

45 

88 

77 

07 

10 

58 

78 

15 

47 

90 

80 

3 

07 

10 

58 

73 

16 

49 

92 

83 

4 

07 

10 

53 

73 

18 

52 

94 

85 

5 

07 

10 

53 

73 

19 

54 

96 

88 

6 

•  08 

11 

54 

73 

21 

56 

98 

91 

7 

08 

11 

54 

74 

22 

58 

4'00 

94 

8 

08 

11 

55 

74 

24 

60 

02 

96 

9 

08 

n 

55 

74 

25 

62 

04 

98 

10 

07 

11 

55 

73 

26 

63 

06 

4-00 

11 

07 

11 

55 

73 

88 

65 

07 

OS 

18 

07 

10 

55 

73 

29 

67 

09 

05 

IS 

07 

10 

55 

Vi 

30 

69 

11 

07 

14 

06 

10 

56 

78 

31 

70 

IS 

09 

15 

06 

10 

56 

78 

32 

72 

15 

12 

16 

06 

09 

56 

78 

33 

74 

16 

14 

17 

05 

09 

56 

71 

34 

75 

18 

16 

18 

05 

09 

56 

71 

35 

77 

19 

18 

19 

04 

08 

56 

70 

36 

78 

80 

20 

SO 

04 

08 

55 

70 

36 

79 

21 

22 

81 

03 

07 

55 

69 

37 

81 

22 

24 

88 

03 

07 

55 

68 

37 

82 

2S 

26 

SS 

08 

06 

54 

67 

38 

83 

84 

28 

84 

08 

05 

54 

67 

39 

84 

26 

SO 

85 

01 

05 

53 

66 

39 

85 

27 

S2 

86 

00 

04 

53 

65 

40 

87 

28 

34 

87 

3*99 

04 

58 

65 

40 

88 

29 

S6 

88 

99 

03 

58 

64 

41 

89 

SO 

^8 

89 

98 

08 

51 

63 

41 

90 

SI 

40 

30 

97 

01 

51 

68 

41 

90 

82 

41 

31 

96 

00 

50 

60 

48 

91 

32 

43 

1824.] 

Thirty^Seoen  Principal  Stars^ 

2 

•          < 

yPegMl 

Polaris  ' 

■  Arietlt 

aCeti    Aldebanm    CapelU 

Rigel 

pTtmH 

«  Orionis 

HeanARl  li 
UM.    i  (1 

1.  n.  8.    li 

1.  m.  8.    h.  m.  8.   |h.  m.  8.  |l 

li.  m.  8.  1 

h.  m.  8.    ] 

li*  m.  8. 

h.'  in.  's. 

h.  m.  8. 

1  4  11-17  0 

I   68  2-06  1 

157  16-422   58  5-44' 

125  50*015    3  42-21|l 

i   6  511 

»  15  10-52 

5  45  88-98 

ScpU  1  ■ 

4-  4-85" 

<.4706''  +  4'26" 

+  3ns" 

+  3*59" 

+  4-29" 

+  2*80" 

+3*63" 

+  2*95» 

2 

36 

47*56           29 

76 

59 

33 

83 

67 

98 

3 

38 

48*03 

31 

79 

62 

38 

86 

70 

3*01 

4 

39 

48-50 

34 

82 

65 

42 

89 

74 

04 

5 

40 

48-96 

36 

85 

69 

46 

92 

77 

07 

6 

42 

49*43 

39 

88 

72 

51 

95 

81 

10 

7 

43 

49-90 

41 

90 

75 

55 

98 

84 

13 

8 

44 

50-30 

43 

92 

78 

59 

3*01 

87 

16 

9 

45 

50-70 

46 

94 

81 

63 

04 

91 

19 

10 

46 

51*10 

48 

96 

84 

67 

06 

94 

22 

11 

47 

51*50 

50 

98 

87 

70 

09 

97 

25 

12 

48 

51*91 

62 

4-00 

90 

74 

12 

4*01 

28 

IS 

49 

52-26 

55 

02 

93 

78 

15 

04 

30 

14 

50 

52*61 

57 

04 

96 

82 

18 

08 

S3 

15 

51 

52*96 

59 

06 

99 

85 

20 

11           36 

16 

52 

53*32 

62 

09 

4*02 

89 

23 

15           39 

17 

53 

53-67 

64 

11 

05 

93 

26 

18 

42 

18 

54 

53*96 

66 

14 

08 

98 

29 

21 

45 

19 

55 

54*25 

68 

16 

11 

5*02 

32 

25 

48 

SO 

56 

54-53 

70 

1^ 

14 

07 

34 

28 

51 

21 

56 

54*82 

72 

21 

17 

11 

37 

31 

54 

22 

57 

55*11 

74 

24 

20 

16 

40 

34 

57 

23 

58 

55*35 

77 

26 

23 

20 

43 

38 

60 

24 

59 

55-59 

79 

29 

26 

25 

46 

41 

63 

25 

60 

55*83 

81 

31 

28 

29 

48 

44 

66 

26 

60 

5608 

83 

34 

31 

34 

51 

48 

69 

27 

61 

56*32 

85 

36 

34 

38 

54 

51 

72 

28 

61 

66-49 

86 

38 

37 

42 

57 

64 

75 

29 

62 

56*66 

88 

40 

39 

46 

69 

67 

78 

30 

62 

56-82 

89 

42 

1        42  1        50 

62 

60 

81 

Sirim 

Castor 

Procyon 

Pollux 

a  Hydras 

Regnlus 

^Leonis 

^  Virginia 

SplcaViiig. 

MeuiAR) 
1824.    } 

h.  m.   s. 

li>  in.  St  h.  m.  8« 

b.  m.  8. 

h>  m.  8. 

b.  m«  8. 

b.  m.  8. 

h,  m.  8. 

h»  m.  8. 

6  87  28-49 

7  28  21-467    80  5*32 

4 

7  84  82*18 

9  18  56-44 

9  58  50-57 

11  40  4-78 

114181*86 

181556-07 

Sqvt*  1 

+  2-07" 

+  3-01" 

+  2*41" 

+  2*84" 

+  1-87" 

+  2*11" 

+  2*00" 

+  2*02" 

+  2*31 

2 

10 

04 

43 

87 

88 

12 

00 

03 

30 

3 

13 

07 

46 

89 

90 

13 

00 

04 

30 

4 

16 

10 

48 

92 

91 

14 

00 

06 

29 

5 

19 

13 

51 

95 

93 

15 

00 

07 

28 

6 

22 

16 

53 

97 

94 

16 

00 

08 

28 

7 

25 

18 

53 

*300 

96 

18 

00 

09 

27 

8 

28 

21 

58 

03           98 

19 

01 

09 

26 

9 

30 

24 

60 

06           99 

21 

01 

10 

26 

10 

33 

27 

63 

09 

2*01 

22 

02 

10 

26 

11 

36 

30 

65 

12 

03 

24 

02 

11 

25 

IS 

39 

33 

68 

15 

05 

25 

OS 

11 

24 

IS 

42 

36 

70 

18 

06 

27 

03 

11 

24 

14 

44 

39 

73 

21 

08 

28 

04 

12 

23 

U 

1         47 

42 

76 

24 

10 

30 

04 

12 

23 

U 

»         50 

46 

78 

27 

11 

31 

05 

13 

22 

n 

'         52 

49 

81 

SO 

13 

33 

05 

13 

22 

u 

\        55 

52 

84 

33 

15 

35 

06 

14 

22 

11 

1         58 

56 

86 

36 

17 

37 

06 

15 

22 

1             ^ 

)         61 

59 

89 

39 

20 

38 

07 

15 

22 

\           SI 

1         64 

62 

92 

42 

22 

40 

07 

16 

22 

1.           «5 

I         67 

65 

95 

45 

24 

42 

08 

17 

22 

1            « 

I         70 

69 

97 

48 

26 

44 

09 

18 

22 

*              *^ 

i         73 

72 

3*00 

52 

28 

45 

10 

19 

22 

k                     2! 

>         75 

76 

02 

55 

30 

47 

10 

19 

21 

t                     » 

5         78 

78 

05 

58 

33 

49 

11 

20 

21 

1                    S' 

r         81 

82 

08 

61 

35 

51 

12 

21 

21 

1                    ^ 

9         84 

85 

11 

64          37 

53 

13 

22 

21 

1                    » 

1         87 

89 

14 

67          40 

55 

14 

23 

c2l 

i      .         ...» 

i        90 

99 

16 

71  1        4Sn        57 

15 

24 

-A5L 

28 


O^ettioni  in  Righi  AseeiKidtt. 


I 


\ 


Arctnnu 

2a 

Libre 

ttCor.Bor, 

a  Serpent. 

Antaret 

«HereallB 

orOpblnchij  ^  lorn* 

.1 

MeaaARI 
1824.    X 

b.  m.  •. 

h. 

m.  s. 

b. 

tai.  s. 

b.  iD«  s< 

h.  m.  •» 

h«  m.  §. 

b.  m 

.  f. 

k.  to.  s. 

h. 

14  7  S8-38 

14  41  9-63J16  2714-45 

15  3636-47,161827-91 

17  6  37-72 

172846-24 

I]8.'l058-991fl 

Sept  1 

+  2-iS" 

+ 

2-83" 

+ 

2-30" 

+  2-78" !  +  3-82" 

+  305" 

+  3-21" 

+  2-89" 

'  + 

S 

12 

82 

28 

77 

80 

03 

19 

87 

• 

11 

81 

26 

75- 

79 

02 

18 

85 

t 

10 

80 

24 

74 

77 

00 

16 

83 

08 

78 

23 

72 

75 

2-98 

14 

81 

6 

07 

77 

21 

71 

74 

97 

13 

78 

7 

06 

76 

19 

69 

72 

95 

11 

76 

8 

05 

75 

17 

68 

70 

93 

09 

74 

9 

04 

74 

15 

66 

69 

91 

07 

71 

10 

03 

73 

14 

65 

67 

90 

06 

69 

11 

02 

72 

12 

63 

66 

88 

04 

67 

1« 

01 

71 

10 

62  1        64 

86 

02 

65 

1^ 

1*99 

69 

08 

60 

63. 

84 

00 

63 

14 

98 

68 

06 

59 

61 

82 

8-98 

60 

15 

97 

67 

05 

67 

59 

81 

97 

58 

16 

96 

66 

03 

56 

58 

79 

95 

55 

*I 

95 

65 

01 

54 

56 

77 

93 

53 

1^ 

94 

64 

1*99 

53           54 

75 

91 

51 

Id 

93 

63 

98 

52 

53 

74 

89 

48 

20 

93 

63 

96 

50 

51 

72 

88 

46 

Si 

92 

62 

95 

49 

50 

70 

B6 

44 

2!l 

91 

61 

93 

48 

48 

68 

84 

41 

S3 

90 

60 

91 

47 

47 

67 

B2 

39 

s4 

89 

59 

90 

46 

45 

65 

Bl 

36 

2^ 

89 

59 

88 

44 

44 

63 

T9 

34 

2d 

88 

58 

87 

43 

42 

62 

U 

31 

SI 

87 

67 

85 

42 

40 

60 

?5 

29 

88 

87 

56 

84 

41 

39 

58 

73 

27 

29 

86 

56 

82 

40 

37 

57 

?2 

24 

30         86  1 

55 

81 

39 

36 

55 

10 

22 

a  Aqailffi 

p  Aquils 

'2aCapricor 

•  Cygni 

a  Aquarii 

Fomalhaut 

aPegasi 

sAbdron 

Mean  AR  \ 
1824.     } 

h-  m.  g. 

h.  ID.    B. 

h.    m.    Si 

h.  m.  8. 

b.  ro.  a. 

b.  tn.    s. 

h.  m.  a. 

fa.  Dl.  s. 

194211-88 

194640-2320   8  1702 

1 

203526-21 

215644-67 

22  47  54-34 

22  56  0-17 

2359  18-( 

Sept.  1 

+  3-95'' 

+  3-99'' 

+  4-49" 

+  3-59" 

+  4-42" 

+  4-91" 

+  4-33'' 

+  4-44' 

2 

94 

98 

48 

58 

42 

98 

34 

46 

3 

93 

97 

48 

57 

42 

93 

35 

47 

4 

92 

96 

47 

56 

42 

94 

36 

49 

5 

91 

96 

46 

55 

43 

94 

37 

51 

6 

90 

95 

46 

53 

43 

95 

37 

53 

7 

89 

04 

45 

52 

43 

96 

38 

54 

8 

88 

93 

44 

50 

43 

96 

38 

55 

9 

86 

91 

43 

49 

43 

97 

39 

56 

10 

85 

90 

42 

47 

42 

97 

3? 

57 

11 

84 

89 

41 

45 

42 

97 

39 

58 

12 

83 

88 

40 

4^ 

42 

98 

40 

59 

iS 

81 

86 

39 

42 

42 

98 

40 

60 

14 

80 

85 

38 

40 

42 

98 

40 

61 

15 

79 

64 

37 

38 

41 

98 

40 

62 

16 

77 

82 

36 

37 

41 

99 

4* 

63 

17 

76 

81 

35 

35 

41 

99 

41 

64 

IS 

75 

80 

34 

33 

40 

99 

41 

65 

19 

73 

78 

33 

31 

40 

99 

41 

65 

SO 

7i 

77 

Si 

29 

39 

98 

41 

66 

21 

71 

76 

30 

27 

^9 

98 

41 

67 

22 

09 

74 

29 

25 

38 

98 

41 

68 

23 

68 

73 

28 

23 

38 

98 

41 

68 

84 

66 

71 

27 

2i 

37 

9d 

41 

69 

25 

65 

70 

25 

19 

36 

97 

41 

70 

26 

63 

69 

24 

17 

36 

97 

4i 

70 

27 

62 

67 

if 

15 

35 

97 

41 

71 

28 

60 

65 

13 

34 

97 

41 

71 

rs9 

59 

64 

20- 

IQ 

33 

96 

40 

71 

<i6\ 

.      Ji 

t  1 

4i 

^1 

^        1 

A    I 

- 

08  1 

1 

1 

^\ 

! 

m  4 

40  1 

* 

1824.]    On  the  Chemicat  Composition  of  Red  Silver  Ore.       29 


Article  V. 

New  Investigation  of  the  Chemical  Composition  of  Med  Silver 

Ore.^    By  P.  A.  v,  Boasdorff. 

Jn  consequence  of  the  analysis  of  red  silver  ore  by  Klaproth 
and  Vauqvielin,  this  n)ineral  has  been  considered  as  a  compound 
of  sulphuret  of  silver,  sulphviret  of  antimony,  and  oxide  ot  anti- 
mony. Klaproth^s  last  analysis  of  this  mineral  from  Andreas- 
berg  (B^itrage,  v.  197}  makes  its  constituents  a$  follows : 

Silver 60 

Antimony • .  • 19 

Sulphur 17 

Oxygen 4 

100 

But  both  in  this  analysis,  and  in  the  others  made  upon  the 
same  mineral,  although  the  quantities  of  constituents  obtained 
were  unequal,  no  positive  proof  was  obtained  of  the  presence  of 
oxygen,  or  of  oxide  of  antimony.  It  was  merely  concluded  that 
the  great  loss  sustained  during  the  analysis  was  owing  to  the 

f)resence  of  oxygen.  In  this  way  Yauquelin  reckoned  the  whole 
oss,  which  was  about  12  per  cent,  as  oxygen.  And  Klaproth, 
for  the  same  reason,  reckoned  4  or  5  per  cent,  of  oxygen  in  his 
different  analyses.  But  as  the  result  of  these  analyses  do  not 
agree  with  any  atomic  proportions ;  and  as  both  the  existence 
and  amount  of  the  oxygen  still  depend  upon  imperfect  and 
uncertain  evidence,  I  was  in  hopes  that  a  new  analysis  might 
not  be  destitute  of  all  interest.  In  Prof.  Berzelius's  laboratory, 
I  lately  enjoyed  a  fortunate  opportunity  of  undertaking  the  ana- 
lysis of  the  dark  red  silver  ore  from  Andreasberg ;  and  I  propose 
in  this  paper  to  give  an  account  of  the  analytical  experiments 
which  1  undertook,  and  of  the  result  of  them. 

The  first  attempt  was  to  extract  the  supposed  oxide  of  anti- 
mony from  the  mineral  by  means  of  dilute  muriatic  acid.  Picked 
specimens  of  the  ore  were  reduced  to  the  finest  possible  powder,f 
and  digested  with  muriatic  acid^  rendered  ^o  weak  as  not  to  be 
able  to  decompose  sulphuret  of  antimony.  This  degree  of  dilu- 
tion was  determined  by  means  of  a  paper  dipped  in  acetate  of 
lead  ;  but  it  was  found  that  the  acid  when  thus  diluted  would 
dissolve  nothing  whatever  from  the  mineral. 

*  Translated  fiom  the  Kongl.  Yetenskaps  Academiens  HandUngar  for  1821,  p. 
338. 

f  Thf  pulveruation  of  this  mineral  is  attended  with  considerable  difficulty,  because 
die  parts  of  it  become  at  last  scaly^  a(t^  which  it  is  far  from  easy  to  reduce  them  to  a 
finer  powder,  even  under  water.  * 
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The  next  attempt  was  to  expose  the  miaeral  to  the  actlc 
hydrogen  gas,  while  at  the  same  time  heat  wafi  applied  to  i 
hopes  that  the  hydroeen  would  reduce  the  oxide  of  autimoi 
the  metallic  state  and  form  water,  by  the  weight  of  whicl 
quantity  of  o^gea  in  the  mineral  could  be  determined.  B 
order  to  satis^  myself  in  the  first  place  that  this  theoretic 
cnlation  would  accord  with  the  nature  of  the  bodies  preset 
undertook  a  set  of  experiments  on  the  reduction  of  an  artif 
mixture  of  sutphuret  and  oxide  of  antimony  by  means  of  hy 
gen  gas. 

The  apparatus  which  was  employed  in  these  processes 
constructed  on  almost  the  same  idea  as  that  descnbed  by  f 
Berzelius  in  his  experiments  on  nickel  glauae,  arsenical  nic 
8ic. ;  an  outline  of  which  is  here  given. 


It  consisted  of  a  globular  vessel,  A,  in  which  the  gas  v 
generated,  a  tube,  C,  filled  with  chloride  of  calcium,  ana  asm 
apparatus  for  distilling.  But  this  last  apparatus,  distinguish 
in  the  figure  by  the  letters  D  E  F  G  H,  was,  in  my  experimen 
nottermmated  by  the  ball,  F,  and  the  crooked  tube,  G  H;  I 
had  on  that  side  merely  a  straight  tube  rather  more  than  t 
inches  long,  which  was  fastened  to  the  ball,  E,  by  a  caoutcho 
tube  in  the  same  way  as  the  apparatus,  I)  Ej  only  somewl 
greater.  This  tube  was  filled  with  chloride  of  calcium  in  t 
same  way  as  the  tube  C,  and  from  A  there  passed  a  crook 
tube  to  mam  the  gas  evoUed  to  make  its  escape.  .  The  gas  n 
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generated  by  dissolving  granulated  zinc  in  dilute  sulphuric  acid. 
All  the  different  pieces  of  the  apparatus  were  carefully  weighed 
in  the  first  place  to  enable  me  to  determine  what  might  be  driven 
off,  or  what  addition  might  be  made  to  the  substances  operated 
oa  during  the  process. 

Experiments  with  a  Mixture  of  Sulphuret  of  Antimony  and! 

Oxide  of  Antimony. 

Antimonious  acid  prepared  from  subantimonite  of  potash 
{crocus  antimonii  elota)  by  digestion  in  nitric  acid,  was  mixed  by 
trituration  with  its  own  weight  of  metallic  antimony  in  fine  pow- 
der, and  put  into  a  glass  globular  vessel  blown  by  the  lamp, 
having  a  capacity  of  fully  a  cubic  inch,  the  mouth  of  which  wa& 
afterwards  drawn  out  into  a  capillary  tube.  This  glass  vessel 
was  put  into  a  crucible,  and  was  raised  to  a  red  heat,  which  was 
kept  up  about  ten  minutes.  When  the  ^lass  was  broken  in 
pieces,  there  was  found  in  its  upper  part  white  or  yellowish-white 
crystals,  of  two  different  forms  ;  namely,  octahedrons  and  pris- 
matic needles.  The  mass  found  at  the  bottom  consisted  of  a 
metalline  regulus  lying  undermost,  and  over  it  an  oxide  consist- 
ing of  a  fused  yellow-grey  mass,  having  a  crystallized  fracture, 
and  containing  drusy  cavities,  lined  with  white,  short,  needle- 
shaped  crystals.  Sulphuret  of  antimony  was  prepared  from  this 
regulus  by  mixing  it  with  40  per  cent,  of  pure  native  sulphur,  and 
heating  it  in  a  little  glass  globular  vessel.  It  was  crystallized,^ 
and  all  excess  of  sulphur  had  been  driven  off  by  heat. 

The  purest  portions  of  the  oxide  thus  obtained  were  pulvew 
rised,  and  exactly  mixed  with  the  sulphuret  of  antimony,  accoidi*. 
ing  to  the  proportions  which  Berzelius  has  given  for  the  coastii- 
tution  of  red  ore  of  antimony  (Rothspeissgianserz),  Sb  +  2  S6/ 
S^ ;  namely,  100  parts  sulphuret  witn  43'2  parts  of  oxide^.  Al 
quantity  oF  this  mixture  was  put  into  a  glass  globe  blown  by  the; 
lamp.  This  quantity  after  being  gently  heated  weighed  2*335i 
grammes.  The  glass  was  exposed  to  the  fiame  of  a  spirit-lam^ 
and  as  soon  as  the  mixture  became  fully  red-hot,  it  melted^,  aad 
was  found  after  cooling  still  to  weigh  exactly  2*335  gramjDtte&, 
'The  product  of  this  operation  was  a  glass  having  the  TYy^^Jtli^* 
lustre  and  a  dark  steel-grey  colour  with  a  shade  of  red,  rery 
similar  to  the  dark  variety  of  red  ore  of  antimony.  It  ^{Ms^ed 
opacjue,  except  those  portions  which  had  formed  a  thim  ccu^t  on . 
the  inside  of  the  glass.  These  were  translucent,  and  ftad  a  yel- 
lowish-red colour.  When  reduced  to  powder,  it  ll^d;  a  darl^ 
reddish-brown  colour.  As  the  weight  was  not  alli^radby  thei 
fusion^  it  is  obvious  that  it  had  lost  no  sulphur  nor  oxygen  dur- 
ing the  process. 

A  portion  of  the  powder  of  this  crocus,  or  compound'  of  sul- 
phuret and  oxide  of  antimony,  was  put  into  t^  part,  of  the 
apparatus  marked  E,  which,  after  being  gently  heated^  weighed 
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1*27  gramme.  The  caoutchouc  tube  was  now  fixed  on,  an 
the  other  parts  of  the  apparatus  were  adjusted  to  their  fit 
After  the  hydrogen  gas  had  passed  over  a  good  while,  aiid 
whole  atmospherical  air  had  been  driven  out  of  the  tube. 

Eowder  was  gradually  heated  by  means  of  a  spirit-lamp.  W 
egan  very  quickly  to  be  formed,  and  was  deposited  in  the  i 
of  vapour  on  the  sides  of  the  glass  globe.  When  the  hydrc 
gas  passed  over  briskly,  the  aqueous  vapour  was  carried  oi 
the  current,  and  was  naturally  absorbed  by  the  chloride  of 
cium  in  G ;  but  when  tbe  hydrogen  gas  passed  over  slowh 
only  at  intervals,  the  water  collected  in  drops  in  the  pipe.  A 
the  process  had  continued  two  or  three  hours,  the  antimoni 
mass  had  in  part  passed  through  the  glass  globe,  and  a  li 
sulphur  began  to  appear  on  its  outside.  The  fire  was  of  nee 
sity  withdrawn,  and  the  process  stopped.  During  the  wl 
continuance  of  the  operation  sulphuretted  hydrogen  gas 
disengaged,  and  conducted  by  means  of  the  crooked  tube  i 
a  glass  containing  liquid  ammonia  in  order  to  prevent  it  fi 
making  its  way  into  the  room.  Into  the  tube  beyond  the  gl 
globe,  0*04  gramme  of  water  had  condensed,  and  the  tube  c 
taining  the  chloride  of  calcium  had  increased  considerably 
weight.  But  it  is  needless  to  state  this  increase,  because 
portion  of  the  chloride  nearest  the  ammoniacal  water  had  d 
quesced  in  consequence  of  the  evaporation  of  a  portion  of  t 
hquid  into  it.  The  residual  matter  in  E  weighed  I '005  j  i 
consequently  it  had  lost  in  oxygen  and  sulphur  0*265  gr. 
consisted  of  a  multitude  of  small  metallic  reguii,  and  of  a  bra 
yellow  crystallized  sublimate,  which  seemed  to  have  the  octa 
oral  form.  There  was  also  a  little  sublimate  in  the  tube,  wh 
had  more  of  the  metallic  lustre,  and  was  more  shining,  s 
which  probably  was  merely  sulphuret  of  antimony.  The  yell 
crystallized  substance  dissolved  with  ease  in  aqua  regia,  s 
deemed  to  consist  chiefly  of  sulphur. 

.  .       Decomposition  of  Red  Silver  Orebif  Hydrogen  Gas. 

When  it  was  thus  ascertained  that  hydrogen  gas  is  capable 
reducing  oxide  of  antimony  from  its  combination  withsulphu 
of  antimony,  the  same  process  was  undertaken  with  red  sil 
ore,  and  at  the  same  time  measures  were  taken  to  collect  a 
decompose  all  the  sulphuretted  hydrogen  formed  during  1 
process,  that  the  quantity  of  sulphur  in  the  ore  might  be  lil 
wise  determined.  For  this  purpose  a  somewhat  concentral 
solution  of  sulphate  of  copper  was  prepared,  and  a  portion  o 
(previously  deprived  of  its  atmospherical  air  by  boiling)  was  j 
into  two  phials ;  and  another  portion  supersaturated  with  a 
monia,  so  that  a  clear  solution  was  obtained,  was  put  into  t 
other  phials.  A  new  portion  of  chloride  of  calcium  was  [ 
into  the  tube  Q,  and  its  weight  was  again  determined^  an^  &< 
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it  there  was  a  communication  by  means  of  glass  tubes  with  the 
phials  holding  the  solution  of  sulphate  of  copper.  These  again 
communicated  with  the  ammoniacal  solution  of  copper  in  the 
other  two  phials,  by  means  of  glass  tubes  passing  through  corks 
in  the  mouths  of  the  phials^  precisely  as  in  a  common  set  of 
Woulfe's  bottles.  Into  the  ^lass  globe  £,  a  quantity  of  pulverised 
rod  silver  ore  was  put,  which,  after  having  been  gently  heated, 
weighed  1*604  gramme;  Then  the  whole  apparatus  was  put  in 
its  place. 

When  the  evolution  of  the  gas  had  continued  for  half  an  hour, 
and  the  atmospherical  air  had  been  expelled,  a  spirit-lamp  was 
applied  to  the  ball  £,  and  a  stream  of  gas  was  made  to  pass 
equably  and  slowly.  On  the  first  apphcation  of  the  heat,  a 
light  coloured  smoke  appeared,  and  passed  over  into  the  pipe 
from  E,  but  it  vanished  immediately,  and  left  no  trace  behind  it. 
Sulphuretted  hydrogen  gas  was  immediately  formed,  and 
instantly  rendered  the  first  phial  turbid.  Soon  after  a  deposit 
began  to  appear  in  the  second,  then  in  the  third,  and  at  last  even 
some  deposit  appeared  in  the  fourth  phial.  In  the  ball  and  tube 
not  the  least  trace  of  water  made  its  appearance,  and  indeed 
nothing  whatever  but  an  exceedingly  small  quantity  of  smoke- 
like matter.  After  the  heat  had  been  continued  without  inter- 
ruption for  eight  hours,  the  mineral  had  assumed  the  form  of  a 
metallic  regulus,  which  easily  melted  by  the  heat  of  the  spirit-' 
lamp.  And  in  the  throat,  and  tube  of  tne  little  apparatus  £,  an 
inconsiderable  quantity  of  a  greyish  matter  with  the  metaUic 
lustre  had  sublimed.  When  the  hydrogen  gas  ceased  to  be 
sulphureous,  and  the  mineral  to  diminish  any  more,  the  gas  was 
still  allowed  to  pass  for  some  time.  The  lamp  was  then  put  out, 
and  the  apparatus  taken  to  pieces.  The  residue  in  the  retort 
was  found  to  weigh  1*2365  gr.  The  glass  ball  was  broken,  and 
the  regulus  taken  out ;  it  weighed  1*2255  gr.  It  had  externally 
the  metallic  lustre ;  but  was  here  and  there  covered  with 
a  little  black  powder;  but  its  quantity  was  so  small  that  it 
could  not  be  separated.  Probably  it  was  nothing  else  than 
small  reguli  in  very  fine  mechanical  division.  The  tube  beyond 
the  glass  ball,  though  it  contained  the  smoke-like  matter,  was 
not  sensibly  increased  in  weight.  The  chloride  of  calcium  had 
become  heavier  by  0*010  gr.  and  it  was  observed  that  the  parti* 
cles  of  salt  were  a  little  soiled  by  a  fine  brownish-grey  matter. 
The  hydrogen  had  taken  from  the  mineral  1*604  —  1*2366  s=: 
0*2676  gramme,  which  amounts  to  17*786  per  cent. 

A  set  of  experiments  was  now  undertaken  on  the  regulus, 
which  exhibited  all  the  characters  of  an  alloy  of  silver  and  anti- 
mony. The  object  in  view  was  to  remove  the  antimony  by 
cupellation,  and  leave  the  silver.  But  in  the  first  place  a  set  of 
experiments  was  made  upon  an  artificial  mixture  of  silver  and 
antimony. 

New  Series,  vol.  viii.  d 
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Experiments  to  separate  Antimony  from  8ili^  by  Cupellafi 

Of  tbi^  alloy,  which  waa  so  formed  ai  to  contain  abou 
par  cant  of  antimony,  and  which  in  its  fractara  and  aapnot 
fectly  resembled  the  ragulus  obtained  from  red  silvei  or^^  0' 
gr«  was  placed  in  a  bone^earth  copel,  which  was  introducisd 
a  red-rhpt  muffle  in  a  cupellating  tumaoe.  The  heat  in  the  mi 
W^»  increased  by  means  of  an  air  tube  introduced  into 
muffle  through  a  piece  of  charcoal  placed  in  its  mouth* 
antimony  was  speedily  driven  off,  and  in  great  quaptity; 
when  on  increasing  the  heat,  and  blowing  on  the  cupel  wij 
bellows,  no  more  antimonial  fumes  appeared,  the  silver  regt 
was  withdrawn,  and  found  to  weigh  0*612  ^Vp    It  was  duel 
and  on  the  surface  dull  and  greyish,  showmg  that  it  was 
iq[uite  free  from  antimony.    It  was,  therefor^,  enveloped  io 
tunes  its  weight  of  pure  lead,  and  exposed  to  the  usual  cupel 
ing  nrocess  till  it  assumed  the  appearance  of  pure  silver*    ' 
regulus  now  obtained  was  silver-^white,  bad  a  strong  meta 
lustre^  and  weighed  0*507  gr.    It  amountedf  therefore,  to 
per  cent,  of  the  antimonial  alloy ;  and  the  regulus  first  obtaii 
contained  about  1  per  cent,  of  antimony.    An  ei^periment  ^ 
made  with  another  portion  of  the  same  alloy.    It  gave*  after  i 
first  process,  a  dull  regulus,  whose  weight  was  very  nearly  in  i 
same  proportion  as  in  the  experiment  already  described ;  ^ 
when  it  was  dissolved  in  nitric  acid,  it  left  behind  it  a  little  oxj 
of  antimony.    The  pure  regulus  obtained  in  the  first  expe 
meat  dissolved  in  that  acid  without  leaving  any  residue  wbi 
ever, 

Aftef  these  preliminary  trials,  0t511  gr.  of  tha  regul 
obtained  from  red  silver  ore  was  taken  and  treated  in  precise 
the  same  way.  The  first  process  gave  a  regulus  weighii 
Q'375  ffr.  dull,  and  with  a  yellowish-grey  colour  on  the  surfac 
and  when  it  was  cupellated  with  five  times  its  weight  of  l^ad, 
became  silver-white  and  splendid,  and  weighed  0*370  grfqini 
It  dissolved  in  nitric  acid  without  any  residue  whatever,  ai 
gave  with  muriatic  acid  horn  silver,  weighing  after  fusion  0*41 
gramnie,  equivalent  to  0*369  silver,  and  thus  corresponding  vei 
nearly  with  the  original  weight  of  the  regulus.  According  ^ 
this  experiment,  the  whole  regulus,  weighing  1*2355  gramm 
contained  0*8866  gramme  silver,  and  the  antimony  driyen  o 
weighed  0*3389  gramme. 

The  matter  which  had  passed  into  the  tube  IS  weighed,  as  hi 
been  already  mentioned,  0*01 1  gramme.  The  frpgments  of  tl 
glass  to  which  that  grey  metallic4ooking  substance  adberpc 
were  digested  in  nitric  acid,  which  dissolved  a  little  sulphur,  a 
was  evident  from  the  action  of  muriate  of  bary tes  on  the  lic]ui(i 
What  remained  was  dissolved  in  muriatic  acid^  and  aoatain^^ 
as  far  as  so  small  a  quantity  of  matter  could  be  tested^  not^inj 
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dgo  Aim.  aolioipoy.  V^  whliiMtd,  tberefcupey  ob|»8i«t9d  of 
miipbiirel  of  antimooy.    Its  weight  (detemuo^d  by  weigbing  the 

Slass  fragments  before  and  after  the  digestion  in  the  suDidfi)  was 
'0065  gramme.  It  consisted  of  course  of  0*0047  antipiony  and 
0*0018  sulphur.  When  we  subtract  this  0*0065  from  the  0*011 
(the  total  weight),  there  remain  0*0045,  which  consisted  of  a 
brown-coloured  earthy  matter,  but  too  small  in  quantity  to  be 
submitted  to  any  tests  to  determine  its  nature. 

Hie  sulphuret  of  copper  which  had  precipitated  in  the  differ'- 
ent  phials  was  coUectea  on  a  filter,  and  well  washed  with  water. 
It  was  then  dissolved  in  aqua  regia,  which,  after  lone  digestion, 
left  a  light^yeilpw  powder,  con3i8ting  of  3i|lphur«  It  weighed, 
when  well  dried,  0*  106  grc^ippae,  sg:)d  burnt  easily,  leaving  a  black- 
greyish  residual  matter,  weighing  scarcely  a  miUipramme.  The 
solution  in  aqua  regia  was  precipitated  warm  by  muriate  of 
barytes.  The  sulphate  of  barytes  obtained  weighed  1*04  gramme, 
equivalent  to  0*143  gramme  sulphur.  Thus  the  whole  quantity 
of  sulphur  amounted  to  0*248  gramme.  The  matter  deposited 
on  the  chloride  of  calcium  might  also  contain  a  little  sulphur, 
left  on  it  by  the  warm  sulphuretted  hydrogen  gas;  but  it  is 
impossible  to  determine  its  ainount  with  accuracy* 

The  preceding  analysis  of  red  silver  ore  gives  us  the  following 
constituents : 

^iW^l.  .,,, 0*8866  or  68-949 

Antimony 0*3436      22*846 

Snlphur...^ 0*2498      16*609 

Earthy  matter 0*0046        0  289 

Loss  .•.,,.,,,....,,...  0*0195        1*307 

1*5040    100-000 

If  we  examine  this  mineral  in  a  theoretic  point,  of  view>  we 
find  that  58*949  silver  combine  with  8*76  sulphur;  and  that 
22*846  of  antimony  unite  with  8*549  sulphur.  We  see  further 
that  the  sulphuret  of  silver  in  a  eompouna  of  1  atom  silver  and 

2  atoms  sulphur ;  while  the  sulphuret  of  antimony  consists  of 

3  atoms  sulphur  and  1  atom  antimony.  The  chemical  formula 
for  red  silver  ore,  therefore,  must  be,  3  Ag  S*  +  2  Sb  S',  which 
gives  us  its  constituents  as  follows : 

Silver.  ..., ,,  58*98 

Antimony ..,,,  •....•,••...••..».  •  22*47 
Sulphur.  •,,,......,, .,..., 17*55 

99*00 
Appendix. 

Tq  9<{4ftin  tba  cdi^iKwitiion  of  red  silyer  ore  tQ  the  BngUsh 
vefid^iSi  it  will  tes  mwfdy  wef^e^vy  t^  s^bstit^ta  the  atowia 
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weights  of  silver,  antimony,  and  sulphur,  as  determined  by  1 
Thomson,  for  the  more  complex  numbers  employed  by  Botasdt 
in  the  preceding  calculations. 

The  atom  of  silver  weighs t  •  •  •  •  13*75 

antimony 6*5  , 

sulphur 2*0. 

Red  silver  ore  is  a  compound  of  1  integrant  particle  of  si 
phuret  of  silver  and  1  integrant  particle  of  sulphuret  of  an 
mony.    Sulphuret  of  silver  is  composed  of 

1  atom  silver. • . .  < 13*75 

1  atom  sulphur ••••••.#•••••#    2*0 

15*75 
Sulphuret  of  antimony  of 

1  atom  antimony 5*5 

1  atom  sulphur » 2*0 

Hence  the  constituents  of  red  silver  are: 

1  atom  silver ,  13*75  or  59*14 

1  atom  antimony 5*50      23*65 

2  atoms  sulphur ,....    4*00      17*21 

23*25     100*00 

The  numbers  in  the  last  column  are  exceedinglv  near  tli 
result  obtained  by  Bonsdorf,  Indeed,  if  the  loss  in  his  analys 
was  sulphuret  of  antimony,  as  is  exceedingly  likely,  the  theoret 
numbers  almost  coincide  with  those  derived  from  the  analytic; 
experiments. 


Article  VL 

On  the  Characters  of  some  Mineral  Substances  before  the  Blon 

pipe.    By  J.  G.  Children,  FRS.  See. 

Thb  blowpipe,  when  skilfully  handled,  is  the  most  conveniei 
chemical  instrument  for  mineralogical  researches  on  a  sma 
scale  that  has  hitherto  been  invented..  By  it^  means  we  ai 
enabled  in  a  few  minutes  to  determine  the  principal  ingredient 
in  any  mineral  submitted  to  our  examination,  even  though  it  b 
composed  of  several  elements.  By  merely  direccinj?  the  flam 
of  a  small  lamp  on  a  fragment  about  half  the  sizi^  of  a  peppei 
corn,  supported  on  a  piece  of  charcoal,  or  in  ttie  platina  tbrcepi 
most  of  the  volatile  substances,  as  sulphur,  arsenic,  zinc,  cac 
mium,  antimony,  bismuth,  and  tellurium,  may  be  detected 
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baryta  will  be  known  by  the  greenish-yellow^  and  strontita  by 
the  crimson  colour  it  imparts  to  the  flame.  By  employing  only 
three  fluxes,  carbonate  of  soda,  borax,  and  the  triple  phosphate 
of  soda  and  ammonia  (salt  of  phosphorus),  wil^  tne  occasional 
use  ^f  the  nitrate  of  cobalt,  we  can  readily  ascertain  the  presence 
of  silica,  alumina,  maghesia,  and  almost  all  the  fixed  metallic 
oxides;  and  by  the  further  examination  of  the  fused  globule, 
especially  that  with  carbonate  of  soda,  by  dissolving  it  in  a 
drop  of  muriatic  or  nitric  acid,  on  a  slip  of  glass,  and  applying 
the  proper  tests,  unequivocal  evidence  may.  be  obtainea  of  the 
presence  of  any  of  the  other  earths  or  o«:ide8  of  which  the  sub* 
stance  is  composed,  and  even  a  tolerable  estimate  may  fre- 
quently be  formed  of  their  respective  proportions.  By  substi- 
tuting nitrate  of  baryta  as  the  flux,  ana  using  a  slip  of  platina 
foil  for  the  support,  mstead  of  the  wire,  the  presence  of  either  of 
the  alkalies  may,  by  the  usual  well-known  processes,  be  de- 
tected, with  equal  ease  and  certainty,  on  the  same  minute  scale 
of  operation. 

An  advantage  peculiar  to  this  microscopic  chemistry  is  the 
very  small  quantity  of  matter  that  is  sufficient  for  exammation, 
which  may  generally  be  detached  from  rare  and  costly  speci- 
mens without  injury,  whereas  for  operations  on  a  larger  scale,  it 
is  necessary. wholly  or  in  great  measure  to  destroy  them.  When 
the  exact  proportions  of  the  ingredients  of  a  mineral  are  required, 
recourse  must  necessarily  be  had  to  more  elaborate  processes, 
but  even  then  previous  examination  by  the  blowpipe  is  of  essen- 
tial service,  since  by  indicating  the  different  substances  present, 
it  enables  us  to  determine  the  most  advantageous  method  to  be 
adopted  in  the  subsequent  analysis.  Convinced  of  the  utility  of 
this  sort  of  investigation,  I.  propose,  from  time  to  time,  to  pub- 
Ush  in.  the  Amtals  the  blowpipe  characters  of  such  minerals  as 
have  not  already  been  so  examined.  For  those  which  form  tiie 
subject  of  the  present  communication,  I  am  indebted  to  the 
kindness  of  Mr.  Brooke. 

1.  Arfwedsonite.  (Phillips's  Mineralogy,  p.  377.) 

Alone  in  the  glass  matrass,  gives  off*  a  very  little  moisture  at  a 
red  heat :  no  decrepitation ;  appearance  of  the  assay  scarcely  at 
all  altered. 

Alone  in  platina  forceps,  swells  up,  and  fuses  with  great  ease 
into  a  brilliant,  opaque,  black  globule. 

With  soda,  on  platina  wire,  in  the  oxidating  flame,  fuses 
readily  into  a  dark-brown  opaque  globule,  while  hot;  olive- 
green,  cold.  By  the.  addition  of  nitre  the  green  colour  becomes 
much  brighter.  In  the  reducing  flame  the  colour  changes  to  a 
dank,  slightly  greenish-brown. 

With  borax,  dissolves  readily,  and  gives  a  transparent  globule 
of  agamet-red  colour,  hot,  which  changes  to  a  deep  wine-yellow 
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oil  cooling.    In  the  reductag  flame^  tiie  colotir  is  ft  deep  bat 
green. 

With  salt  of  phosphorus,  the  action  is  very  slow  and  imperfi 
the  globule  is  transparent^  and,  wlule  hot,  has  a  deep  wi 
yellow  colour ;  when  cold,  it  is  colourless*  In  the  rednc 
flame  the  colour  is  lighter,  and  more  inclined  to  green,  w 
hot;  when  cold,  colourless.  A  considerable  portion  of 
assay  remains  undissolved^  in  the  form  of  a  dark-grey  si] 
skeleton. 

2.  Latrobite.  (Phillips's  Mineralogy,  p.  380.) 

Alone  in  the  ghss  matrass^  at  a  red^heat,  gives  off  pure  wal 
no  decrepitation. 

Alone  in  forceps^  fuses  easil^f  into  a  white  enamel. 

With  soda,  fuses  into  a  semi-transparent,  irregular  globnlej 
a  light  azure  colour,^  when  cold.  The  colour  of  the  globule  is  i 
uniform,  spots  of  a' deeper  colour  than  the  rest  appearing  sc 
tered  over  the  surface.  By  the  addition  of  nitre,  toe  blue  cob 
is  at  first  much  exalted,  and  assumes  a'very  slight  greenish  hi 
but  by  long  continued  flaming,  the  blue  colour  disappears,  8 
is  succeeded  bv  a  peach-blossom  red  colour,  very  similar  to  tl 
of  the  mineral.  In  the  reducing  flames  the  colour  is  whc 
destroyed. 

With  borax f  dissolves  very  slowly,  into  a  perfectly  transp 
ent,  very  light  amethyst-coloured  globule.  In  the  redud 
ftamej  the  colour  entirely  disappears. 

With  salt  of  phosphorus,  action  slow,  and  solution  imperfec 
globule  transparent,  very  light>yellow,  hot;  colourless  a; 
slightly  opaline,  cold.  In  the  reducing  flame,  the  globule 
colourless  and  transparent,  both  hot  and  cold.  An  undissolv 
silica  skeleton  remains  in  the  globule. 

With  nitrate  of  cobalt,  the  assay  gives  a  fine  blue  coloi 
intensely  deep  on  the  fused  edges. 

By  dfissolving  the  soda  globule  in  muriatic    acid,   &c. 
obtained  silica,  alumina,  lime,  iron,  and  manganese. 

The  latrobite  is  accompanied  by  a  dark-coloured^  nearly  blac 
substairce,  dispersed  through  it,  here  and  there,  in  minu 
specks,  which  have  an  uneven,  shining  fracture^  but  are  tc 
small  to  allow  me  to  distinguish  anything  more  of  their  extern 
characters. 

With  salt  of  phosphorus,  they  presented  before  the  oxidatic 
flame  the  phenomena  detailed  above,  but  in  the  reducing Jlam 
they  gave  a  transparent  glass,  colourless  while  hot,  and  of  a  fln< 
rather  deep*amethyst  colour  when  cold.  This  colour  fli< 
instantly  on  the  globule  being  heated,  and  on  its  cooling  to 
certain  point,  returns  as  instantaneously.  These  dark  specki 
therefore,  appear  to  be  an  ore  of  titanium. 

I  examineci  the  mica^  which  is  another  concomitant  of  latrc 
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bitej»  thinking  it  possibte  that  it  also  mi|ht  contain  titaniotti  * 
but  it  gave  no  indication  of  that  metal,  eimer  when  fused  in  the 
teducing  Mme,  mih  6alt  of  pHosphonid  alone,  oi  mih  die  addi-» 
tion  of  a  small  morsel  Of  tin-^ioiL 

3.  The  MatriXj  or  greyish-colonred  substamej  in  which  the 
latrohite  is  imbedded* 

Alone  in  the  matfaHSj  behaves  like  latrobite ;  appearance 
unaltered. 

Inforcepsy  bubbles  up,  and  fuses  into  an  irregular  greyish 
globule. 

With  soda,  in  proper  proportion  to  the  assay,  fuses  into  a 
greenish-grey,  semi-^transparent  globule,  which  in  the  reducing 
flame  is  colourless.  On  platina  foil,  with  soda  and  ditre,  Tery 
slight  indication  of  manganese. 

fVith  borax,  dissolves  very  slowly ;  globule  transparent,  and 
deep-yellow,  hot ;  colourless,  cold;  in  the  reducing  name  nearly 
the  same,  but  colour  lighter,  and  more  inclining  to  green. 

With  salt  of  phosphorus,  nearly  as  With  borax,  except  that  the 
action  is  still  slower,  the  yellow  colour,  in  either  flame,  lighter, 
and  without  any  tinge  of  green,  A  silica  skeleton  remains 
undissolved. 

With  nitrate  of  cobalt,  dirty-rose  colour ;  the  fused  edges 
purple. 

From  the  last  result,  the  grey  substance  appears  to  contain  a 
considerable  portion  of  magnesia. 

I  hope  before  long  to  give  the  analysis  of  the  three  preceding 
miderals. 


Article  Vll. 

Abstract  of  the  Report  on  M.  Rousseau^s  Memoir  rtspectiffe  a 
new  Method  of  measuring  the  Power  of  Bodies  to  comuU 
Electricity.    By  MM.  Ampere  and  Dulong.* 

M.  Rousseau,  who  has  been  occupied  several  years  in  the 
construction  of  dry  voltaic  piles,  with  the  view  to  discover  the 
circumstances  which  modify  the  energy  and  duration  of  their 
action,  conceived  the  idea  of  employing  those  instruments  to 
appreciate  the  different  degrees  of  conducting  power  of  the  sub- 
stances arranged  in  the  class  of  bad  conductors  of  electricity. 
For  this  purpose  he  has  contrived  the  apparatus  we  are  about  to 
describe.  The  dry  pile,  which  forms  the  principal  part  of  it,  is 
made  of  discs  of  zinc  and  tinsel,  separated  by  pieces  of  parch- 
ment, soaked  in  a  mixture  of  equal  parts  of  oil  of  poppies,  and 
essence  of  turpentine ;  the  whole  is  covered  laterally  with 
resin  to  prevent  the  contact  of.  the  air.    The  base  gf  tb^  pile 

*  Fromttte  Annalet  de  Chimie^ 
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communicates  with  the  ground.  Its  upper  extlremtty  may 
connected  by  a  metallic  wire  with  an  insulated  vertical  jhy 
carrying  a  weakly  magnetic  needle,  balanced  horizontally.  < 
a  level  with  the  needle,  and  distant  from  the  pivot,  about  h 
the  length  of  the  latter,  is  a  metallic  ball,  also  insulated,  t 
communicating  with  the  pile.  It  is  evident  that  by  tl 
arrangement,  the  electricity  accumulated  at  the  upper  pole 
the  pUe,  is  communicated  to  the  needle  and  the  bsJl,  and  cc 
8ec]|^uently  repulsion  ensues,  tending  to  separate .  the  need 
which  is  moveable,  from  the  ball  which  is  stationary.  If  i 
place  the  pivot  and  the  ball  in  the  magnetic  meridian,  tne  neec 
touches  it,  and  remains  at  rest  as  long  as  the  apparatus  is  n 
connected  with  the  pile  ;  but  the  instant  the  communication 
established  between  them,  the  needle  is  repelled,  and  after  son 
oscillations  takes  its  position  of  equilibrium,  depending  on  i 
magnetic  power  and  the  energy  of  the  pile.  These  two  quani 
ties  remain  constant  for  a  considerable  time,  with  the  same  app 
ratus,  as  may  be  ascertained,  by  determining  the  angle  which  tl 
needle  makes  with  the  magnetic  meridian,  after  it  has  assume 
a  fixed  position,  by  means  of  a  divided  circle  adapted  to  the  c^ 
which  covers  it.  A  simple  conducting  needle  suspended  by 
metallic  wire  of  proper  diameter  and  length,  might  be  substitute 
for  the  magnetic  one;  but  M.  Rousseau's^ apparatus  is  muc 
more  convenient,  and  sufficiently  sensible  for  tne  kind  of  effei 
which  it  is  his  object  to  measure. 

To  use  it  for  ascertaining  different  degrees  of  conductin 
power,  it  is  sufficient  to  place  the  substance  submitted  to  exp< 
riment  in  the  electrical  current,  taking  care  that  the  thicknes 
which  the  electricity  has  to  pass  through  be  always  equal.  1 
the  flow  of  the  quantity  of  electricity  necessary  to  produce  th 
greatest  deviation  be  not  instantaneous,  the  time  required  by  th 
needle  to  assume  its  fixed  position,  may  be  taken  as  the  measur 
of  the  degree  of  the  conducting  power  of  the  substance  en 
ployed. 

To  submit  liquids  to  this  kind  of  examination,  M.  Roussea 
places  them  in  small  metallic  cups,  communicating  by  thei 
foot  with  the  needle  and  the  ball :  ne  then  places  in  the  liqui( 
one  of  the  extremities  of  the  metallic  wire,  covered  with  gun 
lac,  that  the  same  surface  of  metal  may  always  be  in  contac 
with  the  fluid,  and  measures  the  duration  of  the  needle's  motioi 
firom  the  moment  when  the  communication  is  established  witl 
the  pile  by  the  other  extremity  of  the  wire. 

By  submitting  the  fixed  vegetable  oils  employed  in  the  arti 
and  in  domestic  economy  to  this  kind  of  proof,  M.  Rousseau  hai 
established  a  very  singular  fact,  which  may  be  useful  in  com 
merce ;  it  is  that  olive  oil  possesses  a  very  inferior  degree  o 
conducting  power  to  that  of  all  the  other  vegetable  or  anima 
oilSf  which  nevertheless  present,  in  all  their  physical  proper 
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ties,  the  strongest  analop^ies  to  that  substance.  For  instance, 
every  thing  being  equal  m  both  cases,  olive  oil  required  forty 
minutes  to  produce  a  certain  deviation,  while  poppy  oil,  or  the 
oil  of  the  beech-mast,  required  only  twenty-seven  seconds  to 
produce  the  same  deviation.  One-hundredtn  part  of  any  other 
oil  added  to  oil  of  olives  reduces  the  time  to  ten  minutes.  It 
would,  therefore,  be  easy  to  discover  by  means  of  this  instru- 
ment the  smallest  traces  of  any  oil  fraudulently  mixed  with  oil  of 
olives. 

If  the  proportion  of  the  foreign  substance  be  considerable,  the 
difference  of  time  necessary  to  produce  the  maximum  of  effect 
would  no  longer  be  sufficiently  great,  and  could  not  be  measured 
with  sufficient  precision  to  indicate  the  proportion  of  the 
elements ;  but  the  apparatus  might  easily  be  modified  so  as  to 
adant  it  to  this  kind  of  determination. 

Tne  solid  fats  are  worse  conductors  than  the  animal  oils,  aris- 
ing no  doubt  from  the  large  proportion  of  stearine  contained  in 
the  former ;  for  M.  Rousseau  is  satisfied,  by  comparative  trials 
with  stearine  and  elaine,  prepared  by  M.  Chevreul,  that  the 
conducting  power  of  the  latter  much  exceeds  that  of  the  former. 
The  fat  otan  animal  becomes  a  worse  conductor  in  proportion 
to  the  age  of  the  individual  which  afforded  it. 

By  means  of  the  same  apparatus,  we  may  also  observe  a  nota- 
ble difference  between  resin,  gum  lac,  and  sulphur,  the  most 
insulating  of  all  known  substances,  and  silk,  crystal,  and  com- 
mon glass. 

M.  Rousseau  has  not  found  any  difference  in  the  conducting 
power  of  liquids,  whether  spirituous  or  aqueous,  acid,  alkaline  or 
neuter,  the  time  required  by  the  needle  to  arrive  at  the  maximum 
of  deviation  being  too  short,  in  every  case,  to  ascertain  the 
inequality  of  its  duration.  But  a  modification  of  the  apparatus, 
simdar  to  that  for  determining  the  proportions  in  an  oleaginous 
mixture,  would  easily  appreciate  that  difference. 

It  would  be  equally  possible,  and  very  curious,  to  try  the 
effect  of  the  two  kinds  of  electricity  on  dinerent  subitances ;  all 
that  would  be  necessaiy  would  be  to  place  the  two  poles  alter- 
nately in  connexion  with  the  ground.  According  to  Ermann's 
results,  it  is  probable  that  a  difference  would  be  found  between 
some  substances. 
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Aeticle  VI  IL 

Abstract  of  M*  BequereFs  Paper  on  the  EUctro^motive  Aciic 
produced  by  the  Contact  of  Metals  with  Liquids,  and  on  a  Pt 
cess  for  ascertaining,  by  means  of  the  Electro-magnetic  Xffec 
the  Change  which  certain  Solutions  undergo  by  Contact  tpt 
the  Air.  (Kead  before  the  Royal  Academy  of  Science 
April,  1824.)* 

Iv  fbrmer  papers  presented  to  the  Society,  M.  Bequerel  he 
attributed  the  electrical  ejBTects  observed  during  chemical  aotioi 
solely  to  the  play  of  affinities  exerted  between  the  combinic 
bodies;  concluding  that  daring  such  action  the  alkali  tak< 
positive,  and  the  acid  negative  electricity,  and  neglecting  i 
take  into  the  account  the  elect  resulting  from  the  contact  or  tb 
acid  with  the  platina  cup  which  contained  it,  and  that  of  fh 
alkali  on  the  jaws  of  the  forceps  (which  were  also  of  platina)  i 
which  it  was  held,  an  action,  however,  which  must  by  no  mean 
be  overlooked. 

The  apparatos  which  M.  Bequerel  employed  in  his  preseo 
experiments  is  similar  to  the  electroscope  invented  and  describe* 
by  M.  Bohnenberger,  in  the  Bibliotheque  Universelle,  Ifoii 
1820  (see  also  Annales  de  Chimie,  1821,  vol.  xvi.),  but  instea< 
of  two  dry  piles  placed  vertically,  he  uses  only  one  placed  in  j 
horizontal  position,  on  a  wooden  support ;  to  each  pole  a  metal 
lie  plate,  about  three  inches  long,  is  fixed  vertically,  betweei 
which  the  gold  leaf  is  suspended,  in  contact  with  the  lowei 
plate  of  the  condenser ;  the  condensing  plates  being  nine  inches 
m  diameter*  The  delicacy  of  this  instrument  is  such  that  it  ii 
sensible  to  the  action  of  an  excited  glass  tube  at  the  distance  oi 
eight  or  ten  feet. 

A  brass  capsule,  containing  an  alkaline  solution,  was  placed 
on  the  upper  plate  of  the  condenser,  and  a  communication  esta- 
blished between  it  and  the  ground  by  touching  it  with  thefinger^ 
or  a  moistened  slip  of  gold-beater's  skin,  the  lower  disc  being 
also  in  connexion  with  the  ground  ;  in  a  few  seconds  after,  the 
upper  plate  was  removed,  and  the  gold  leaf  flew  to  thfe  positive 

f^ole ;  consequently  the  alkaline  solution  had  become  positive 
irom  contact  with  the  copper,  and  the  metal  negative. 

When  sulphuric  acid  was  substituted  for  the  sJkaline  solution, 
the  electricities  were  reversed. 

To  ascertain  the  electro-motive  action  of  different  metals  by 
contact  with  acid  and  alkaline  solutions,  a  capsule  of  the  metsd 
containing  the  solution  was  placed  on  the  upper  plate  of  the 
condenser ;  the  lower  plate  was  then  touched  with  a  slip  of  the 

*  From  the  Annales  de  Chimie. 
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same  met^,  and  the  liquid  vnth  the  fitiger ;  thus  the  electro- 
motive action  arining  from  the  contact  of  the  metal  nader  exfr> 
itnnation  with  the  copper  wlis  defitroyed,  and  only  the  electriei^ 
which  it  had  acquired  by  its  contact  with  the  Bolution  Remained 
on  the  upper  plate  of  the  condenser.  It  is  sometimes  necessary 
to  place  a  slip  of  paper  between  the  metal  experimented  on  and 
the  copper^  for  the  apparatus  is  so  sensible,  that  a  very  slight 
difference  in  the  state  of  their  surfaces  would  modify  the  electro- 
motive action. 

Operating  in  this  way,  it  was  found  that  by ycontact  with  an 
alkaline  solution,  the  metal,  whenever  its  electrical  state  can  be 
determined,  becomes  negative ;  and  positive  with  an  acid ;  but 
with  silver,  and  in  many  other  instances,  the  electro-motive 
action  is  too  feeble  to  be  rendered  sensible. 

These  results  confirm  and  extend  the  observations  formerly 
made  by  Sir  Humphry  Davy  on  the  electrical  effects  produced 
by  the  contact  of  metals  with  acids  and  alkalies,  in  a  perfectly 
dry  and  solid  state,  between  which  there  is  consequently  no 
chemical  action ;  for  they  prove  that  similar  effects  ensue  when 
the  latter  substatices  are  in  solution,  and  even  when  in  some 
cases  the  contact  is  accompanied  by  incipient  chemical  action. 

In  order  to  understand  what  is  the  influence  of  the  fluids  ih- 
terposed  between  the  plates  of  the  voltaic  instrument,  and 
whether  it  has  any  other  action  than  that  of  a  mere  conductor  to 
transmit  the  electro-motive  action  of  the  metals  from  one  to  the 
other,  it  is  necessary  to  ascertain  what  happens  when  an  acid  or 
alkaline  solution  is  placed  between  two  dissimilar  metals.  For 
this  purpose,  the  copper  capsule,  filled  with  either  an  acid  or 
alkaline  solution,  was  placed  on  the  upper  plate  of  the  conden- 
ser, as  before ;  the  solution  was  then  touched  with  a  plate  of 
zinc  (taking  care  not  to  touch  the  copper  with  it),  and  the  lower 
plate  of  the  condenser  with  the  finger,  and  after  a  lapse  of 
twenty  seconds,  the  upper  plate  was  removed;  the  gold  leaf 
flew  to  the  positive  pole  ;  consequently  the  copper  capsule  had 
become  positive. 

The  experiment  was  reversed  by  using  a  capsule  of  zinc  filled 
with  either  solution  ;  and  the  lower  plate  of  the  condenser  was 
touched  with  a  plate  of  zinc  to  destroy  the  electro-motive  action 
between  the  capsule  and  the  plate,  and  a  plate  of  copper,  held 
between  the  fingers,  was  immersed  in  the  solution.  On  raising 
the  upper  condensing  plate,  the  gold  leaf  flew  to  the  negative 
pole,  and  consequently  the  zinc  capsule  had  become  negative; 
We  see  from  these  two  experiments,  that  when  zinc  and  copper 
are  separated  by  an  acid  or  alkaline  solution,  the  copper 
becomes  positive  and  the  zinc  negative  ;  just  the  reverse  of 
what  takes  place  between  these  metals  by  simple  contact. 

**  We  have  also,*'  says  M.  Bequerel,  "  examined  what  takes 
place  on  the  contact  of  a  metal  with  a  saline  solution ;  as  cop* 
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per  with  solution  of  sea  salt ;  the  copper  becomes  negallTe, ; 
the,  sohition  positive.    This  result  explains  why  a  p£te  of  c 

B\T  in  contact  with  zinc  or  tin,  as  lately  ascertained  by  Sir 
avy,  is  less  acted  on  by  the  sea-water  than  when  not  in  coat 
with  an  electro-positive  metal.  It  cannot  be  denied,  that  1 
substances  at  the  moment  they  combine  are  in  different  elec 
cal  states,  and  that  there  is  a  certain  relation  between  th 
states  and  the  chemical  affinities.  Now  if  we  can  modify  tb< 
electrical  states,  it  is  almost  certain  that  we  shall  also  mod 
the  play  of  affinities ;  but  we  have  seen  that  a  plate  of  copp 
by  contact  witn  a  solution  of  sea-salt,  becomes  negative ; 
follows  that  if  we  touch  the  same  metal  with  an  electro-posit 
metal,  the  copper  will  be  placed  between  two  bodies^  each  tei 
ing  to  impart  the  same  kind  of  electricity,  a  condition  whi 
we  know  will  tend  to  annul  the  electro»motive  action  of  t 
copper  on  the  solution  of  sea-salt.  Thus,  according  to  t 
electro-chemical  theory,  circumstances  are  so  arranged  as 
weaken  the  chemical  action  of  the  solution  of  sea-sedt  on  t 
copper." 

The  memoir  concludes  with  pointing  out  a  method  by  mea 
of  electricity,  of  ascertaining  the  changes  which  some  solutio 
experience  by  contact  with  the  air. 

Dissolve  iron  in  nitric  acid ;  filter  the  solution^  and  immer 
into  it  two  laminsB  of  platina,  each  communicating  with  one 
the  extremities  of  the  wire  of  the  galvanometer ;  leave  one  of  tl 
wires  in  the  solution,  withdraw  the  other,  and  again  immerse  i 
it  will  be  positively  electrified. 

The  nitrates  of  copper  and  lead  give  similar  results  for  a  she 
time ;  nitrate  of  zinc  produces  no  such  effect 

When  the  experiment  is  made  in  an  atmosphere  of  hydroge 
no  electrical  current  is  established,  though  all  circumstance 
except  the  want  of  contact  vdth  the  atmosphere^  are  precise 
similar  in  both  experiments. 

*^  Hence  the  contact  of  atmospheric  air  is  indispensable  I 
the  production  of  the  electrical  current  by  the  immersion  < 
pldtina  laminss  in  several  fresh-prepared  nitrates ;  but  what 
the  modification  that  is  instantaneously  effected  in  the  liqui 
adhering  to  the  surface  of  the  lamina  withdrawn  from  the  soh 
tion?  We  can,  to  a  certain  extent,  explain  this  :  The  solution  ( 
a  metal  in  nitric  acid  gives  rise  to  several  compounds  :  take  iroi 
for  instance ;  first  deutoxide  of  azote  is  formed,  and  soon  aftc 
nitrous  acid,  a  protonitrate  and  a  deutonitrate ;  by  degrees  th 
detitoxide  of  azote  passes  to  the  state  of  nitrous  acid,  the  protc 
nitrate  to  that  of  deutonitrate,  and,  after  a  certain  time,  onl 
deutonitrate  remains  in  the  liquid.  According  to  this  state 
meat;  when  we  withdraw  one  of  the  platina  laminsB  from  th 
solution,  the  liquid  which  adheres  to  it  immediately,  in  conse 
quence  of  the  thinness  of  the  stratum,  experiences  changes  froo 
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the  action  of  the  air,  which  do  not  take  place  till  aftef  sevenil 
hours  in  the  bulk  of  the  solution.  It  follows,  therefore^  that 
when  we  re-immerse  the  lamina,  we  bring  in  contact  two  dissi- 
milar liquids,  and  nothing  in  that  case  opposes  the  production 
of  an  electrical  current. 

''  On  the  other  hand,  since  the  immersion  of  platina  liaininae 
in  a  solution  of  nitrate  of  zinc  does  not  produce  any  current, 
aKhbugh  it  contains  deutoxide  of  azote  and  nitrous  gas,  it  is 
probable  that  this  ma^  be  owin^  to  the  nitrate  not  suffering  any 
change  by  contact  with  the  air,  in  consequence  of  the  metal 
being  capable  of  forming  only  one  oxide." 


Article  IX. 

On  a  deoxidating  Property  of  the  Vapour  of  Water ^ 

By  C,  H.  Pfaff.* 

It  was  remarked  by  Hermbstadt,  while  making  ilieexperi-* 
ments  from  which  he  deduced  the  existence  of  a  peculiar  colour^ 
ing  principle  in  sea-water,  and  its  superincumbent  atmosphereit 
that  if  that  liquid  be  boiled  in  a  retort,  and  if,  by  means  ota  glass 
tube  attached  to  the  beak  of  the  retort,  the  gases  and  aqueous 
vapour  evolved  be  made  to  pass  through  a  solution  of  nitrate  oC^ 
silverj  the  latter  by  degrees  assumes  the  colour  of  re^  wine,  andk 
at  the  end  of  24  hours,  a  browmsh-'yellow  coloured  sediment  i& 
deposited.  I  observed  the  same  apoearance,  on  repeating  thisi 
experiment  with  sea*water  from  the  Day  at  Kiel.  As,  howevei^ 
I  had  reasons  for  suspecting  that  this  change  is  not  occasioned 
by  any  peculiar  gaseous  constituent,  I  prepared  an  artificial 
mixture  of  solutions  of  the  muriates  of  magnesia  and  soda,  in  the 
proportions  which  constitute  sea-water,  and  on  making  the  ex«- 
penment  with  this,  I  still  obtained  the  same  result.  I  observed^ 
also  that  the  colour  imparted  to  the  solution  of  nitrate  of  silvert 
at  the  beginning,  and  towards  the  conclusion  of  the  experiment^ 
is  different :  at  first  it  is  a  weak  violet,  but  after  the  experiment 
has  gone  on  for  some  time  (provided  there  be  a  sufiicient  quanr* 
tity  of  the  metallic  salt  in  the  vessel  through  which  the  vapours 

fass),  it  has  a  considerable  infusion  of  reddish-brown.     Hencd 
considered  it  not  unlikely,  that  in  these  experiments  thece  9x^ 
two  distinct  causes  which  produce  discoloration.    This  induced 
me  to  repeat  the  experiment  in  a  variety  of  ways  ;  which  at  ias'c 
conducted  me  to  the  following  very  interesting  results^ 
The  experiments   themselves    are  extremely   simple.      Ther 

*  $cbweigger*8  Journal  fur  Chemie  und  Physik,  xzzvi.  68. 

-f  This  opinion  was  refuted  by  Pfaff  in  a  small  pamphlet^  endUedt.  Dot  JBeler  5m- 
had  vergtichen  mitandem  Seeb'ddern  on  der  Oitsee  undNordieey  Kiel,  189?. 
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liquids  were  boiled  ia  clean  glass  retorts,  sad  great*  care 

taken  to  prevent  any  portion  of  them  from  being  carried  ' 
inechai^ip0,lly  in  the  state  of  drops*  The  solMtions  oa  which 
faction  of  the  ^^es  and  yapours  e^cpellad  by  boiling  was  P 
determined,  were  contained  in  Womfe's  bottles,  apd,  ii^  geifj 
the  Ti^pours  parsed  through  two  or  three  of  these  in  success 
The  tubes  ot  communication  between  the  retort  and  the 
bottle,  apd  between  the  bottles  themselves,  were  plunged 
sufficient  depth  in  the  solutions. 

1.  The  mcrevqpotir  of  pure  distilled  water  when  passed  thro 
a  transparent  solution  of  nitrate  of  silver,  has  the  propert 
communicating  to  it  a  discoloration,  in  proportion  as  it  heats 
solution  to  the  temperature  of  ebullition ;  and  the  intensity 
this  discoloration  varies  from  yellow  to  dark-brown,  accord 
to  the  concentration  of  the  solution,  and  to  the  length  of  t 
during^  which  it  has  been  exposed  to  the  action  of  the  vapour 

2.  This  di$color$^tipn  is  ineonsiderable,  so  long  as  the  solul 
of  nitrate  of  silver  remains  under  the  boiling  point,  but  it  becoi 
exceedingly  striking,  the  instant  ebulUtign  commences, 
colour  which  first  appears  is  yellow,  but  it  rapidly  becoi 
darker.  The  colour  of  the  somtion  of  nitrate  of  sjlver,  wl 
Sufflciently  diluted,  has  a  close  resemblance  to  red  wine. 

8.  In  the  same  manner,  the  solutions  of  nitrate  of  silver  in 
remaining  bottles  may  be  discoloured ;  because  the  vapour,  a: 
heating  the  liquid  contained  in  one  bottle,  passes  over  into 
next,  and  raises  its  temperature  also  to  the  pcint  of  ebullitio] 

4.  This  discoloration  is  caused  by  a  deoxidation  of  the  nitr 
of  silver,  and  except  that  it  takes  place  with  much  greater  n 
iity,  it  is  similar  in  all  respects  to  the  effect  produced  by  lig 
In  proof  of  this  we  may  mention,  a.  The  similarity  of  the  colo 
witii  those  produced  by  the  action  of  mere  light,  b.  The  cc 
plete  removal  of  the  colour,  and  restoration  of  transparency, 
the  addition  of  nitric  acid.  c.  The  similar  deoxidizing  effect 
the  vapour  of  water  upon  other  metallic  solutions,  which 
easily  deoxidized,  either  by  light,  or  by  some  chemical  acti 
d.  The  disengagement  o{  oxygen  gas  during  the  process. 

5.  The  most  convincing  of  all  proofs  is  furnished  by  a  soluti 
of  muriate  of  gold,  A  solution  of  this  salt  so  much  diluted 
scarcely  to  retain  a  shade  of  yellow,  when  heated  to  the  boili 
point  by  a  stream  of  the  vapour  of  water,  acquires  a  beauti 
blue  colour,  exactly  similar  to  the  colour  produced  in  it  by  tii 
ture  of  nutgalls,  oxalic  acid,  &c. 

6.  After  the  expulsion  of  the  atmospheric  air,  I  collected  i 
gas  which  was  disengaged  in  a  constant  stream  of  mini 
bubbles,  from  the  bouing-hot  solution  of  nitrate  of  silver, 
proved  to  contain  a  considerably  greater  quantity  of  oxygen  th 
common  air:  100  volumes  of  it  mixed  with  100  volumes 
nitrous  gas,  sustained  a  diminution  amounting  tO  Pi^  ivhen 

>mmoa  air  sustained  a  dimiuutioa  of  only  80. 
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7.  Of  the  other  solutions  whose  colour  is  changed  by  d^oxi- 
dation,  I  examined  acetate  of  silver,  which  became  discoloured, 
like  the  nitrate,  but  mere  feebly;  and  muriate  of  platinum, 
which  underwent  no  alteration. 

8.  Sea^watar  and  solutiotis  of  cilmmon  muriate  of  «oda  and  of 
muriate  of  magnesia,  whm  W\ei,  wd  when  the  disengaged 
vapour  is  passed  through  a  solution  of  nitrate  of  silver,  occasion 
appearance^  pf  a  more  complicated  nature.  In  thi^  case,  the 
metallic  solutionis  decomposed,  not  merely  by  aqueous  vapour, 
bpt  by  the  muriatic  acid  which  is  disengaged  from  the  boiling 
liquid  ^  ^jid  a  quantity  of  chloride  of  silver  is  formed^  which  thp 
action  of  the  aqueous  vapour  subsequently  renders  violet- 
coloured,  provided  it  at  the  same  time  raises  the  temperature  of 
the  solution  of  nitrate  of  silver  to  the  boiUng  point.  Should  apy 
portion  of  the  nitrate  of  silver  be  leftundecomposed,  it  is  deo|:j- 
dize4  by  the  vapour  of  water,  and  a  yellq^^  or  brown  colour  ^s 
developed,  which  mixes  with  the  violet,  and  imparts  to  it 
various  modifications  of  shade.  My  original  opinion,  therefore, 
that  the  change  of  colour  is  caused  by  tne  muriatic  acid  which 
distils  over  along  with  the  water,  is  confirmed,  but  at  the  same 
time  restricted,  oy  this  experiment.  Muriatic  acid  is  also  dis- 
engaged from  a  boiling  solution  of  the  common  muriate  of  soda, 
although  in  much  smaller  quantity,  than  from  a  solution  of 
muriate  of  magnesia,  Whether  in  the  case  of  muriate  of  soda, 
the  acid  proceeds  from  a  small  residue  of  muriate  of  magnesia, 
or  muriate  of  iron,  I  do  not  venture  to  determine.  Neiuier  of 
the  bases  (soda,  magnesia)  appears  to  pass  over :  at  least,  the 
distilled' water  leaves  no  residue  when  evaporated. 

9.  This  yellow,  reddish-brown,  or  darjc-brown  coloured  solu- 
tion of  nitrate  of  silver,  produced  in  so  remarkable  a  manper  by 
the  deo:5idizing  action  ot  aqueous  vapour,  retains  its  colour  for  a 
long  time  upaltered,  but  it  at  l^t  deposits  a  dark-brown  oxide 
of  silver. 

10.  If  previoi^sly  to  the  introduction  of  aqueous  vapour  the 
solution  of  nitrate  of  silver  be  raised  to  the  boiling  point  by  the 
immediate  application  of  heat,  it  does  not  completely  retain  its 
transparency  after  having  been  exposed  as  usual  to  a  current  of 
the  vapour,  but  the  discoloration  which  it  sustains  is  greatly 
inferior. 

The  deoxidizing  property  of  aqueous  vapour,  demonstrated 
beyond  a  do^bt  by  the  foregoing  ei^periments,  deserves  to  be 
still  further  investigated,  and  would,  perhaps,  already  admit  pf 
some  practical  applications.  It  is  my  intention  to  continue  my 
experiments  on  the  sulyect.  Before  concluding,  I  may  observe, 
that  the  vapour  of  water  does  not  appear  to  produce  any  change 
upon  a  solution  of  corrosive  sublimate,  or  upon  solutions  of  the 
protofide  or  peroxide  of  mercury  in  nitrip  acid. 
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ARTICtE  X. 

On  the  Transmission  of  Electricity  through  Tubes  of  Water, 

By  Mr.  C.  Woodward. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

SIR9  June  5,  182^ 

Ou  jpenising  the  last  number  of  your  Annals,  I  observer 
letter  signed  T.  J.^  informing  me  ''  that  the  experiment  of  firi 
loose  gunpowder  by  passing  the  charge  of  a  leyden  phial  throu 
tubes  filled  with  water^  and  also  on  the  conducting  power 
alcohol^  ether^  and  acids,  were  made  by  a  Mr.  Leiraiwaite, 
May  1821 ;  and  are  published  in  the  eleventh  volume  of  i 
Institution  Journal:''  the  natural  inference  of  which,  I  app 
liend,  is,  either  that  I  published  some  experiments  as  m 
which  were  not  so ;  or  that  I  gave  as  my  own,  the  experime: 
of  another. 

If  T.  J.  will  refer  to  my  letter,  I  think  he  will  perceive  tl 
my  object  was  to  offer  a  theory  in  explanation  of  a  singu 
phenomenon,  and  not  merely  to  state  the  fact  of  the  inflamo 
tion  of  loose  ^npowder,  or  the  conducting  power  of  alcoli 
ether,  and  acids.  For  this  purpose  I  introduced  the  subj 
as  briefly  as  I  could,  and  then  enumerated  the  experimen 
which  led  me  to  conclude  that  the  theory  I  offered  was  the  c< 
rect  one. 

''  It  was  (observes  T.  J.)  from  reading  this  letter  that  1 1 
icame  acquainted  with  the  experiment  This,  however,  v 
iu)t  the  case  with  myself,  as  the  effects  of  electricity  on  loc 
gunpowder,  when  transmitted  through  tubes  of  water,  w< 
communicated  by  me  to  Mr.  Lewthwaite  some  time  previc 
.  to  the  publication  of  his  letter. 

It  is  extremely  painful  to  speak  of  one's  self;  therefore, 
my  last  communication,  I  avoided  any  allusion  to  what  I  h 
done  elsewhere ;  but  considering  myself  now  called  upon 
explain,  allow  me,  through  you,  to  inform  T.  J.  that  I  inti 
duced  the  experiment  in  my  concluding  lecture  on  Electrici 
at  the  Surry  Institution,  in  December  1820 ;  observing  at  t 
same  time,  that  I  could  not  offer  any  theory  in  explanation,  t 
experiment  having  been  but  a  few  hours  communicated  to  1 
by  my  much  esteemed  friend,  Mr.  Knight  Spencer,  the  Sec; 
tary  to  the  Institution. 

Early  in  1821  I  instituted  a  series  of  experiments  to  asci 

tain  the  cause ;  and,  although  I  had  then  no  explanation 

offer,  my  experiments  would  have  been  presented  to  the  pub 

through  the  medium  of  one  of  the  philosophical  journals,  h 

he  appearance  of  Mr.  L.'s  letter  in  the  Institution  Joun 


stiBeraeded  the  necessity  of  iti-^In  1623  I  agaihltitmdnc^'thci' 
saojectinmycaiifse  at  the  Surrey  Institution---^vrtieki  tibe  ^p^U 
meats  and  theory  noticed  in  my  fottner  letter  to  yotH  w«m 
offered  in  expIa&atum'-'-atid  I  was  induced  to  sappose  my  eohi* 
munieatioh  wotdd  not  prove  nnacceptabie,  by  we  recent  iii« 

Jairies  of  some  BcientiHc  friends  who  weae  ailscioim  Co  fenoir  iP 
eould  explain  the  cause  of  so  singular  an  effec^^-^^^tnong 
whom  wais  Mr.  LeWthvraite^  the  writer  of  the  letter'  ailnded  td 
byTvJ»  ^» 

I  aowturn  to  a  more  pleasing  part  of  th^  Bisect,  dial  of 
investigating  expieriments^ 

^'  ¥l^tdd  su^st  (continues  T^  J.)  that  Mr.  W.  should  Ire- 
peat  the  expenmeiit  With  the  witer  tuba.  I  wn  disp<>sed  to 
tbiidc  Mn  W«  16  in  error,  wh^i  he  says  the  iaten&t<^v  (measured 
we  are  to  sappose  by  a  pith  ball  el^ttometer))  indieated,  WM 
from  10^  to  16^.'^  The  supposition  iil  the  parenthesis  is  pef^ 
fecdy  correct,  and  t  cah  assure  T*  J^  I  ha?)e  too  often  repeated  Ab 
experiilieat)  and  made  too  many  notes  upon  the  subject  in  com* 
junction  with  my  electrical  friends>  to  be  in  erron  I  have  S^eri^ 
frequently  sacceeded  in  the  experimetit  with  a  ^uait  iiar^ 
wllen  die  electrometer  has  indicated  an  intensity  of  only  lO^^ 
but  not  invariably ;  hence  I  stated  in  my  letlier^  **  an  kiteniaity 
of  from  10^  to  15^  is  gemrally  sufficiBnt."  Had  I  ms^l^d  1^ 
the  minute  p^uUarities  I  have  observed  on  this  head,  my 
communication  would  have  been  much  too  long  for  insertion, 
and  as  no  particular  point  turned  trpoti  thr  r^uestion,  I  con- 
sidered it  sufficient  to  express  myself  in  terms  to  be  understood 
by  an  Electrician,  without  ul^necesdterily  intruding  upon  your 
valuable  pages.  I  must,  however,  inform  T.  J.  that  the  success 
of  the  experiment,  with  a  low  degree  of  intensity,  will  greatly 
depend  on  the  quality  of  the  gunpowder^  as  well  as  the  care 
taken  to  prevent  the  dissipoticki  of  the  elecUical  iiii^^  for  with 
very  coarse  powder  I  have  been  unable  to  perform  the  experi- 
ment at  ail. 

T.  J.  lastly  observes,  "  it  would  have  been  more  featisfaclory 
if  the  degree  at  which  thejar  spbntaneoiisly  discharged  itself, 
had  also  been  stated."  This  1  confess  myself  at  a  loss  to 
comprehend,  for  1  bave  always  found  the  spontaneous  discharge 
of  a  jar,  when  mounted  in" the  usual  way,  to  depend  as  much 
upon  what  may  be  termed  casual  circumstatices,  ad  atiy  e^- 
perimetit  connected  with  electricity.  At  ofte  time  I  have  iseen 
a  spontaneous  discharge  t&ke  place  at  50°;  at  another^  the 
same  jar,  with  the  same  electrometer,  has  been  charged  to  90^, 
Witht)ut  a  fepoutaiieous  discharge.  Thiis  suggestion,  if  reduced 
to  'pfactice,  would  be  rather  an  expensive  one  to  me,  as  my 
iars  are  all  furnished  with  internal  paper  rims,  according  to 
Mr.  Singer's  plan — the  metaMit  tods  communicating  with  the 
itmfer  coatings  are  parsed  through  Jstont  gtesis  tubes,  cemented 
New  Series,  vol.  viii,  e 
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in  the  caps  of  the  jars,  and  the  uncoated  suriaces  are  vf 
nished,  so  that  a  spontaneous  discharge  seldom  or  ever  tak 
place  without  fracturing  the  jar. 

I  am  aware  that  the  Pith  Ball  Electrometer  is  a  very  v 
certain  standard;  and  if  my  theory  had  depended  on  t 
degree  of  intensity  required  to  produce  the  effect  with  a  j 
containing  a  given  extent  of  coated  surface,  I  should  have  us 
the  balance  electrometer^  invented  by  Mr.  W.  S.  Harris, 
Plymouth,  a  description  of  which  may  be  seen  by  referri 
to  page  77  of  **  Observations  on  the  Effects  of  lightning 
Floating  Bodies,  by  W.  S.  Harris.    London,  1823.'* 

I  trust  T.  J.  will  continue  the  experiments,  which,  wh 
well  matured,  he  has  promised  shall  be  submitted  to  your  cc 
sideration ;  and,  if  he  thinks  I  am  in  error,  or  has  discovei 
any  facts  which  may  militate  against  my  opinions,  I  will  eitl 
most  cheerfully  answer  them  in  the  true  spirit  of  philosopi 
which  teaches  us  ^Ho  agree  to  differ,"  or  I  will  prove  to  him  tl 
I  am  not  wedded  to  any  system,  and  that  no  one  would  mc 
readily  sacrifice  a  favourite  theory,  at  the  shrine  of  truth,  th 
myselr.  Should  he,  on  the  other  nand,  require  any  informati 
on  a  subject  which  has  been  for  some  years  my  favourite  stuc 
I  shall  reel  much  pleasure  in  making  the  communication,  if 
my  power.  I  am.  Sir,  your  obedient  servant, 

Charles  Woodward. 


Article  XL 

Some  Observations  on  Mr.  Penn^s  Theory  concerning  the  Forn 
tion  of  the  Kirkdale  Cave,    By  James  Smitlison,  Esq.  FRS 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

SIR,  June  10,  1824 

No  observer  of  the  earth  can  doubt  that  it  has  undergo 
very  considerable  changes.  Its  strata  are  everywhere  brok 
and  disordered ;  and  m  many  of  them  are  enclosed  the 
mains  of  innumerable  beings  which  once  had  life ;  and  th( 
beings  appear  to  have  been  strangers  to  the  climates  in  whi 
their  remains  now  exist. 

In  a  book  held  by  a  large  portion  of  mankind  to  have  be 
written  from  divine  inspiration,  an  universal  deluge  is  records 
It  was  natural  for  the  oelievers  in  this  deluge  to  refer  to 
action,  all,  or  many,  of  the  phenomena  in  question ;  and  I 
more  so  as  they  seemed  to  find  in  them  a  corroboration  of  i 
event 

Accordingly,  this  is  what  was  done,  as  soon  as   any  des 
^^  account  for  these  appearances  on  the  earth  became  f< 
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The  stvoceasi  howeirer,  was  not  sack  as  to  obtain  the  general 
assent  of  the  learned;  and  the  attempt  fell  into  neglect  and 
oblivion. 

Able  hands  have  lately  undertaken  the  xeTival  of  this  systan ; 
Mr.  Penn  has)  endeavouped  to  reconcile  it  with  >  the  facts  of 
the  Kirkdale  Cave^  which  appealed  to  be. strongly,  inimical 
to  itc         '  I 

Acquainted  with  Mr.  Penn's  opinions  only  from  the^'  Ana- 
lysis of  the  Supplement  to  .the  Comparative  Estimate"  in  the 
Journal  of  the  Royal  Institution  for  Januaiy^  not  having  seen 
this  Supplement  itself,  the  Comparative  Estimate^  nor 
even  a  review  of  this  in  a  former  number  of  the  Journal,  and 
knowing  of  Mr.  Buckland's  Reliquiae  DiluviantRy  only  the 
account  of  the  Kirkdale  Cave  published  in  the  Philosophical 
Transactions  for  1822,  I  have  hesitated  long  about  communi- 
cating the  present  observations,  which  presented  th^mselv^s 
during  the  perusal  of  the  above-mentioned  slender  abstract. 

Lhave  yielded  to  a  sense  of  the  importance  of  the  subject 
in  more  than  one  respect,  and  of  the  uncertainty  when  I  shall 
acquiie  ampler  information  at  more  voluminous  sources — to  a 
conviction  that  it  is  in  his  knowledge  that  man  has  found  his 

freatness  and  his  happiness,  the  high  superiority  which  he 
olds  over  the  other  animals  who  inhabit  the  earth  with  him, 
and  consequently  that  no  ignorance  is  probably  without  loss  to 
him,  no  error  vrithout  evil,  and  that  it  is  therefore  preferable 
to  urge  unwarranted  doubts,  which  can  only  occasion  additional 
light  to  become  elicited,  than  to  risk  by  silence  to  let  a  ques- 
tion settle  to  rest,  while  any  unsupported  assumptions  are  in- 
volved in  it. 

if  I  rightly  apprehend  Mr,  Penn's  ideas,  they  are  these: 
Secondary  limestones  were  originally  in  a  soft  state. 
The  waters^  of*  thei  deluge,  while  elevated  above  England,  de- 
posited on  it  a  layer,  or  bed,  of  "  a  soft  and  plastic '^calcareous 
matter. 

'  Oh  their  departure  from  the  earth,  by  flawing  away  towards 
the  north,  they  floated  over  England  the  carcases  of  a  number 
of  tropical  animals,  clustered  together  into  great  masses. 
TTiese  masses Ibecame  buried  in  the  calcareous  mud.  • 
On  the  sinking  of  the  waters  of  the  deluge  below  the  stir- 
face  of  England,  the  bed  of  calcareous  mud  beean  to  diy,  and 
on  doing  so  completely,  became  the  present  Kirkdale  cock. 

The  clustered  animal  bodies  enclosed  in  the  calcareous  pSste, 
by  putrifying,  evolved  a  great  quantity  of  gds,  which  forced  the 
limestone' paste^  in  all  direction^;  from  them,  and  thus  generated 
the  Cave  in  which  Mr.  Buckland  found  their  bones. 

Soft  State  af  Secondary  Limestones, 

That  secondary  Umestones  hare  been  in  a  state'  to  admit  fo« 

e2 
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teiga  bodies  into  their  subistancey  their  existence  in  it  as  evi- 
denc^« 

Every  shell  and  stone  on  the  beach  tells  by  its  rounded  form 
the  attrition  to  ivhich  it  id  subject  at  each  flood  and  ebb  of  the 
tide ;  and  that  a  subtil  powder  is  abraded  from  it  which  is  col- 
lected somewhere. 

From  the  immense  multitudes  of  marine  bodies  which  exist 
in  some  of  these  limestones^  from  others  consisting  in  fact 
entirely  of  them^  from  in  general  little  or  nothing  but  calcare* 
ous  matter  being  present^  it  becomes  highly  probable  that  it 
is  to  the  calcareous  part  of  marine  animals,  more  or  less  com- 
minuted) thtit  secondary  Umestones  owe  their  origin. 

Deposition  of  the  Calcareous  Mud. 

The  waters  of  the  deluge  had  not^  surely,  either  a  duration 
or  power,  to  obtain  the  matter  of  this  supposed  layer  of  mud« 

No  shores*  any  longer  existing,  shells  could  not  be  pulve- 
rised by  the  beat  of  the  wave^  for  it  is  not  deep  under  water 
that  such  destruction  is  effected;  nor,  was  it  so.  would  the 
short  period  of  a  year  have  been  sufficient  to  produce  the  ma- 
terial of  all  the  secoiidaty  limestonesl  of  the  earth  ? 

To  have  harrowed  up  this  matter  from  the  depths  of  the 
ocean^  would  have  required  an  agitation  of  the  waters>  which 
nothing  warrants  us  in  giving  to  them,  which  every  thing  denies 
their  having  had. 

No  hurricanes,  no  tempestuous  livinds,  nd  swollen  billows^ 
are  recorded.  To  drdwn  mankind  they  were  superfluous.  A 
wind  having  arisen  at  the  termination  of  the  calamity  tells  that 
none  existed  before ;  and  this  wind  must  have  been  a  most 
gentle  one,  a  very  zephyr.  A  vessel,  bulky  beyond  all  the 
efforts  of  imagination  to  hgure,  so  laden>  so  manned,  could  not 
have  lived  in  any  agitated  sea>  least  in  one  which  out'-topped 
the  Alps,  and  the  Andes,  all  that  could  curb  its  fury,  and 
mitigate  its  violence. 

Had  the  ark  not  foundered,  which  is  impossible,  what  yet 
had  become  of  the  millions  which  its  sides  enclosed  ?  Few 
had  survived  to  repair  the  effects  of  the  divine  wratlii 

The  waters  must  have  been  at  rest  when  the  ark  continued 
stationary  for  many  mouths  dn  the  mountains  of  Atilrat. 

Nor,  do  the  agitations  of  a  sea  extend  far  belbw  its  sUtfftce. 
What  navigator  has  told  of  the  storm  in  which  the  sea  became 
thick  with  its  own  sediments  ? 

But  had  such  a  deposit  been  made  on  out  island^  it  would 

not  have  continued  on  it.    Standing  like  a  little  turret  in  the 

bosom  of  the  waters,  eaoh  agitation  of  them  would  have  pre* 

cipitated  part  of  it  down  its  sides.    Their  gigantic  tides  must 

^A  have  washed  it  ttway,  and  on  the  rush  of  their  final  depar- 

^  a  vestige  of  it  eould  possibly  have  remained  behind. 
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If  the  waters  of  the  deluge  placed  a  bed  of  calcareous 
inatter  on  Endaqd  and  Germany,  they  must  have  done  so  over 
the  entire  earm«    It  must  have  be^n  an  universal  stratum. 

Yet  so  total  was  the  deficiency  of  it  at  Botany  Bay^  that  |he 
first  settlers,  foi*  the  very  little  hme  which  a  few  structures  of 
immediate  necessity  required,  were  compelled,  though  spare  as 
were  the  hands,  and  much  as  they  were  wanted  for  other 
purposes,  laboriously  and  tediously,  to  collect  shells  along  the 
oeach*  Where  a  limestone  nodule  was  so  anxiously  sought  and 
could  not  be  found,  great  strata  could  not  be  near. 

But  the  sediment  of  the  deluge  waters  would  not  be  mere 
calcareous  matter.  It  must  have  consisted  of  everything  which 
they  could  receive,  suspend,  and  deposit. 

If  ov@r  the  earth  were  spread  such  a  layer  of  mire,  Noah 
and  the  animals  could  not  have  landed  upqn  it.  Or  had  they 
not  sunk  into  it  and  been  smothered ;  where  yet « had  the  weak 
found  refuge  from  the  voracious ;  where  haa  the  herbivorous 
found  food  ? 

Wh^t  a  timp  must  have  elapsed  before  Noah  could  cultivate 
the  vine !  Nor  is  it  from  such  a  soil  that  the  wine  would  have 
intoxicated  the  holy  Patriarch*  Had  things  so  been.  Ham 
never  had  offended,  nor  Canaan  incurred  the  fatal  curse. 

Sinking  of  the  Bodies  into  the  Mud. 

Supposing,  bowQver,  such  a  bed  of  <^  soft  and  plastic" 
p^ciMreous  matter  deposited  by  the  waters  on  England,  the  ita^ 
mersion  of  the  bodies  into  it  ip  of  no  small  difficulty. 

Aliimal  bodies  bloated  with  gas  from  decay,  which  water 
had  ^^  floated  on  its  surface,"  are  not  easily  conceived  to  have 
displaced  a  ^tony  powder  of  a  specific  gravity  of  2'7|  and  to 
have  fallen  below  it. 

*^  Turbulent  vortices,"  which  are  imagined  to  have  lent  their 
aid  QQ  the  occasion,  would  have  disseminated  the  clustered 
animalsy  and  dispersed  thq  powdery  stratum. 

That  the  bodies  should  in  Qvevy  case  have  descended  into 
the  calcareous  pulp,  in  one  unbroken  group ;  that  in  none  a 
fragment,  even  a  lock  of  hair,  should  have  parted  from  the 
putrid  mass,  and  stopped  by  the  way,  cannot  certainly  plead 
probability  in  its  favour.  Yet  what  cabinet  shows  even  the  slen^ 
derest  bone  of  a  water-rat  bedded  in  the  solid  stone  ?  What 
limestone  stratum  has  astonished  the  learned,  by  presenting 
them^  in  its  substance,  with  an  antediluvian  hyaena's  bristles, 
pr  lion's  mane  ^  . 

Forn^ation  of  the  Cave, 

If  the  limestone  pulp  was  too  thin,  the  gas  would  pass 
through  it  and  escape,  iand  the  pulp  fall  back  upon  the  bodies ; 
if  too  thick,  the  elastic  force  of  the  gas  would  be  insufficient 
to   repel  it   from   them.     A  precis6  point  of  induration,  at 
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which  it  would  at  once  yield  and  resist,  was  indispensable. 
This  exact  condition  would  bat  rarely  occur ;  would,  at  leaet/ 
often  not  do  it,  and  consequently  bodies  buried  in  the  solid' 
rock  must  be  frequent,  if  not  most  so. 

It  is  incredible  that  in  every  case  the  gas  should  have  drifv^n 
away  from  the  bodies  the  whole  of  the  mud  in  contact  with 
them.  Some  of  the  mud  must  have  insinuated  itself  between 
the  several  individuals  of  the  cluster,  some  have  penetrated  by 
the  mouth,  by  lacerations,  into  the  cd.vity  of  the  bodies,  and 
isolated  pieces  of  rock  must  how  occur  among  the  boH^s, 
bearing  the  impression  of  the  parts  with  which  they  had  been 
in  contact;  as  at  Pompeii,  inaurated  ashes  presented  the  cast 
of  a  woman's  breasts. 

As  the,  parts  receded  from  the  bodies,  it  would  carry  with  it 
some  adhering  fragments  of  them — bones,  teeth,  hair,  fathers ; 
and  which  would  now  be  fixed  to  the  sides  and  roofs  of  the 
caves. 

Bodies  which  had  been  previously  putrefying  for  twelve 
months  in  a  tropical  temperature,  would  not  probably  have 
still  afforded,  after  their  interment,  sufficient  gas  for  the  sup- 
posed purpose.  From  some  exoerimente,  made  a  great  number 
of  years  ago,  on  the  decay  of  animal  muscle  confined  over 
mercury,  I  am  inclined  to  believe,  that  in  no  case,  when 
secluded  from  oxygen,  is  any  great  volume  of  gas  evolved 
by  it.  Subjected  to  the  imagined  pressure,  would  the  matters 
of  the  gases  have  been  able  to  expand  to  the  elastic  form? 
Would  they  not  rather  have  assumed  the  fluid  one  ?  , 

Uiider  these  circumstances,  would  the  muscuhrr  part  of  the 
bodies  have  entirely  disappeared?  Would  not  some  portion 
of  it  have  iaitered  to  adipocire?  Ih  sUch  a  srtate  s€ime<  of  it 
must  at  least,  sometimes  be  met  with. 

That  fish  have,  in  some  cases,  been  inclosed  in  strata,  in- 
vested with  all  their  muscular  part,  seems  indubitable,  from  th6 
presence  of  the  scales;  but  they  are  scattered  singly  through 
the  stratum,  and  have  blown  up  no  caves  roiind  themselytes. 

Indeed,  the  clustering  of  the  quadrupeds  during  their  voy- 
age, appears  to  be  by  no  means  a  certain  event.  It  they  sunk 
below  the  surface,  they  would  sink  to  diflferent  levete;  bofne 
on  the  surface,  they  might  assemble  together,  but  no  adherence 
would  take  place  between  them,  and  upon  the  slightest  impulse 
they  would  part  again. 

If  the  bodies  were  deposited  with  their  integumetots,  thie 
bones  must  be  nearly  all  of  them  entire.  Hotv  shoiuld  they 
have  become  broken,  enveloped  in  a  soft  mass,  rendered  ad- 
ditionally elastic  by  the  gases  of  a  putrefjring  state,  and  float- 
ing on  a  sea  which,  hi^h  above  all  land,  bore  them  out  of  the 
reach  of  every  means  of  concussion,  especially  become  shivered 
as  are  of  those  of  the  tave?     The  force  which  could  thus 
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destroy  the  bones,  had  reduced  the  muscular  matter  to  pulp, 
and  the  waters  had  carried  it  off,  and  the  cave  had  had  no 
efficient  cause. 

If  the  bodies  were  deposited  entire,  every  bone  of  each 
must  be  forth  coming,  and  its  complete  skeleton  admit  of  being 
mounted. 

Between  **  the  animal  remains  discovered  buried  singly  in 
strata  of  gravel  and  clay,  and  those  found  in  multitudinous 
masses  in  the  cavities  of  rocks,''  there  exist  the  important 
differences  of  the  former  not  being  in  caves,  and  of  the  strata 
in  which  they  occur  being  fresh-water  ones.  These  remains 
may  consequently  be  supposed  those  of  animals  washed  from 
heights  by  inundations,  and  buried  in  the  earthy  matter  trans- 
ported with  them. 

Nor  can  the  bones  of  the  cave  be  assimilated  to  the 
*^  shells  kneaded  into  the  limestone  rock  of  Portland."  For 
the  comparison  to  hold,  the  bones  must  be  '^  kneaded  into  the 
limestone  rock''  as  the  shells  are,  and  as  are  the  bones  in  the 
Stunsfield  slate,  which  have  been  placed  in  it  by  the  sea. 

If  the  stalactites  had  been  produced  by  the  descent  of  por- 
tions of  the  calcareous  pulpv  mass  yielding  to  gravity,  they 
would,  like  the  stalactites  of  lava,  formed  in  this  way,  have  the 
texture  of  the  rock.  The  stalactites  of  limestone  strata  are 
clusters  of  crystals,  which  have  generated  from  solution  in 
water. 

Induration  of  the  calcareous  Stratum. 

The  calcareous  paste  is  supposed  by  Mr.  Penn  to  have  petri- 
fied by  simple  drying;  and  on  this  supposition  much  of  the 
hypothesis  concerning  the  formation  of  the  Cave  reposes. 

Experiments  will  convince  that  a  paste  of  calcareous  powder 
and  water  does  not  dry  to  marble,  but  to  whitening.  An  in- 
durating faculty  must  not  be  attributed  to  time,  it  has  it  not. 
Chalk  strata  cannot  be  assigned  a  less  age  than  the  rocks  of 
Yorkshire,  and  they  have  not  dried  to  stone,  nor  seem  hasten- 
ing to  become  such. 

Bach  particle  of  powder  is  a  diminutive  pebble,  and  an  inter- 
vening cement  is  required  to  connect  it  with  the  neighbouring 
ones. 

Carbonate  of  lime  dissolved  in  water  by  means  of  an  excess 
of  acid  is  the  element  of  agglutination,  which  nature  has  in 
these  cases  made  use  of.  The  acid  solvent  exhales  or  becomes 
saturated,  and  the  neutral  salt,  ceasing  to  be  soluble,  crystal- 
lizes on  the  particles  of  the  powder. 

It  is  thus  that  the  sands  of  the  Calabrian  shores  are  consoIi« 
dated.  The  sea  water  loaded  with  the  calcareous  salt,  carries 
it  into  them.    It  cannot  be  by  drying  since  they  are  wetted 
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liy  eyery  wave )  and  ftwd  wetted  with  ordinary  sea  water  and 
dried  is  Bot  oonverted  into  millstone.    The  great  hardiiesi  is 

due  to  the  silicious  part. 

I  brought  a  mass  of  sand  from  the  sea  at  Dumbarton^  inclos- 
ing a  reoetit  razor  shell  with  its  epidermis  on  it,  and  fiugments  of 
coal,  cemented  to  stone  by  carbonate  of  lime,  so  that  the  cala- 
brain  process  takes  place  on  that  coast. 

In  limestones  consisting  of  considerable-sized  fragments  of 
shells,  the  sparry  cement  which  connects  them  is  perfectly  evi.- 
dtot.  It  is  this  cement  which  appears  as  regular  crystals  where 
cavities  occur  in  the  mass  too  large  to  have  been  filled  by  it. 

Beds  of  sediment  can  by  this  means  become  rock  at  the 
utmost  depths  of  the  ocean,  and  it  is  in  all  probability  there  that 
most  of  them  have  done  so.  The  workings  of  contiguous  volca- 
nos  have  supplied  the  carbonic  acid. 

Oolites  have  been  evidently  foimed  in  a  sea  much  loaded 
with  dissolved  carbonate  of  lime,  and  which  on  the  escape  of 
the  dissolving  acid  has  crj^stallized  round  floating  particles. 
When  the  weight  of  the  grains  has  become  such  as  to  occasion 
their  subsidence,  they  have  been  cemented  together,  every 
thing  taking  place  in  all  respects  as  in  the  case  of  tne  pisolites  of 
Carlsbaden.  The  Kirkdale  rock  being  composed  of  ooUtes  must 
have  had  this  origin. 

Such  a  formation  cannot  be  assigned  to  the  time  of  the  delude. 
Besides  the  violence  of  bringing  within  the  compass  of  a  few 
months,  operations  whose  accomplishment  seems  to  have 
required  centuries  of  centuries,  the  necessary  conditions  must 
have  been  wanting.  Had  not  all  the  volcanos  become  extin- 
guished, they  could  not,  and  in  such  a  time,  have  poured  forth 
carbonic  acid  to  saturate  the  immensity  of  its  waters  ;  and  it  is 
also  utterly  impossible  to  believe  that  the  beings  in  the  ark, 
already  not  a  little  inconvenienced  for  respiration,  could  withi- 
stand  the  suflbcating  effluvium. 

Comitig  of  the  Animals  by  Sea, 

Of  the  animals  having  been  tropical  ones  no  testimony  is 
offered.  The  elephant  of  Siberia  bemg^  now  ascertained  to  have 
been  a  very  hairy  animal  may  be  supposed  to  have  been  a 
northern  one,  and  if  there  were  formerly  northern  elephants, 
there  may  have  been  northern  hyeenas  and  northern  tigers. 

If  the  bodies  were  brought  by  water,  no  reason  appears  why 
they  are,  with  the  exception  of  a  few  birds,  exclusively  those  of 
quadrupeds.  Reptiles,  insects,  trees,  even  fish,  for  all  of  them 
must  have  perished  from  the  mixture  of  salt  and  fresh  water, 
must  have  entangled  in  the  clusters. 

As  the  bodies  must  have  been  macerated  for  about  a  year  in 
the  tropical  seas,  before  the  retreat  of  the  waters  transported 
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them  towards  the  north,  those  of  the  smaller  ammala>  as  the 
water-ratSy  must  have  been  so  completely  deciayed  as  to  be 
reduced  to  the  bones  solely^  which  water  would  not  float. 

The  voyage  from  the  tropics  of  the  balls  of  album  greaoum  in 
an  entire  state^  is  what  will  not,  under  any  circumstances^  be 
easy  to  admit ;  to  suppose  it  amidst  '<  turbulent  vortices,  by 
which  the  framework  of  the  aqimals  was  shattered,  dislocated, 
fractured  within  the  integuments,"  reduced  to  splinters,  is 
utterly  impossible.  The  entire  state  of  the  balls  of  album  gree- 
cum,  and  the  extremely  fractured  one  of  the  bones,  are  totally 
incompatible  on  Mr.Penn's  system.  And  such  an  ablution  would 
not  have  left  in  these  balls  a  trace  of  the  triple  phosphate. 

But  quadrupeds  are  not  the  only  animals  of  tropical  features 
found  in  northern  latitudes.  Every  shell  in  the  strata,  the  nau-^ 
tili,  the  comu  ammones,  the  belemnites,  the  anomia,  are  now  as 
foreign  to  the  surrounding  seas,  as  are  the  others  to  the  land.  If 
one  then  came  from  afar,  both  did. 

What  must  have  been  the  mass  and  impetuosity  of  the  wave 
which  could  buoy  a  huge  oyster,  a  massive  brain  stone,  from 
the  equator  to  the  British  Islands,  and  at  an  elevation  to  depo^ 
flit  it  on  Shotover  Hill,  or  at  Kingsweston  ?  Such  waves  had 
tumbled  down  the  mountains  of  the  earth,  shivered  its  islands 
and  its  continents,  and  choked  up  the  bed  of  the  ocean  with 
their  ruins.  Surely  it  is  a  far  less  difficulty  to  "  bring  the  cli- 
mate to  the  exuviae,  than  the  exuviee  to  the  climate.'^ 

The  existence  together  of  the  bones  of  many  species  does  not 
necessitate  the  conclusion  of  the  animals  having  been  associates 
in  the  cave.  If  hyq^nas  *^  do  not  always  resort  to  the  same 
den,''  neither  is  it  probable  do  other  wild  beasts.  A  succession 
of  inhabitant^  is  admissible. 

Nor  is  it  required  to  believe  that  any  of  the  animals  whose 
bones  were  found  in  the  cave  died  there.  If  hyeenas  collect 
bones  round  their  dens,  it  must  be  allowed  not  veiy  improbable 
that  they  sometimes,  often  even,  carry  them  a  little  further. 
Alarmed  by  the  roar  of  a  more  mighty  devourer,  or  even  by  that 
of  one  of  equal  strength,  it  seems  natural  for  them  to  retreat 
with  their  spoil  to  their  last  refuge.  Why,  but  to  be  able  to  do 
this,  do  they  bring  them  near  their  dens  ? 

The  smallness  of  the  cave's  mouth,  admitting  it  to  have  been 
always  what  it  now  is,  would  indeed  oppose  the  idea  of  eflephants 
having  walked  into  it,  but  no  entire  skeleton  requires  the  admis*- 
sion  of  their  having  done  this ;  and  hyeenas  who  feed  on  putrid 
carcases,  may  have  found  no  difficulty  in  parceling  such  j  or 
they  may  have  collected  "  the  Bushman's  harvest,"  or  the 
bones  may  have  been  carried  into  the  cave  by  animals  more 
powerful  than  hyaenas. 

If  animals  as  ravenous  of  bones  as  hysenas  are  said  to  be  did 
not,  ii\any  }iour  of  dearth,  devour  those  of  the  water-mts,  it  may 
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be  because  those  became  tenants  of  the  cave  only  when  the 
water  had  expelled  the  hysBnas.  It  is  alike  improbable  that 
animals  of  sucn  contrary  habits  should  dwell  together,  and  that 
hyeenas  should  carry  so  diminutive  a  prey  as  a  water-rat,  to  their 
den  to  devour  it. 

The  small  quantity  of  the  album  ^raBcum  can  afford  no  argu- 
ment against  the  animals  who  produced  it  having  lived  in  the 
cave.  So  brittle  a  substance  could  not  last  long  under  the 
trample  of  numerous  animals  of  such  bulk.  The  water  which 
subsequently  entered  the  cave  may  have  destroyed  a  part.  The 
existence  of  any  is  a  strong  circumstance  in  favour  of  the  suppo- 
sition of  their  having  Uved  in  the  cave,  and  such  as  it  would 
scarcely  have  dared  to  hope  for,  in  its  support. 

If  bones  of  quadrupeds  are  found  inclosed  in  no  rocks  but 
limestone  ones,  which  it  may,  however,  require  more  extended 
observation  to  establish,  the  reason  may  be,  that  in  no  other 
rocks  are  caverns,  in  which  wild  beasts  can  take.&belter,  so  com- 
mon. These  are  likewise  the  only  rocks  in  which  the  formation 
of  stalactite  would  close  the  openings,  and  preserve  the  bones 
through  a  long  course  of  ages,  and  so  as  to  have  reached  our 
times,  from  the  decay  and  aU  the  accidents  to  which  in  an  open 
cave  they  would  be  exposed. 

Of  the  Deluge. 

Should  every  argument  which  has  been  adduced  to  establish 
that  the  animals  were  not  brought  from  remote  regions  by  water, 
that  they  lived  and  died  in  the  countries  in  which  their  remains 
now  lie,  have  appeared  insufficient  for  the  purpose,  yet,  that  it  is 
not  to  the  Mosaical  flood  that  their  existence,  where  they  now 
are,  is  to  be  referred,  two  great  facts  appear  to  place  beyond 
controversy. 

One  is  the  total  absence  in  the  fossil  world  of  all  human 
remains  of  every  vestige  of  man  himself  and  of  his  arts. 

The  magnitude  of  the  chastisement,  the  order  of  nature  sub- 
verted to  produce  it,  proclaim  the  multitudes  of  the  criminal. 
Human  bodies  by  millions  must  then  have  covered  the  waters ; 
they  must  have  formed  a  material  part,  if  not  the  principal  one, 
of  every  group,  and  human  bones  oe  now  consequently  met  with 
everywhere  blended  with  those  of  animals. 

Objects  of  human  industry  and  skill  must  likewise  continually 
occur  among  the  bones.  Of  the  miserable  victims  of  the  disaster 
numbers  would  be  clothed,  and  have  on  their  persons  articles  of 
the  most  imperishable  materials  ;  and  the  dog  would  retain  his 
collar,  the  horse  his  bit  and  harness,  the  ox  his  yoke.  To  men 
who  wrought  iron  and  bronze,  who  manufactured  harps  and 
organs,  these  things  must  have  been  familiar, 

But  more ;  embahned  within  the  substance  of  the  diluvian 
mud,  entire  cities,  with  their  monuments,  with  a  great  part- of 


1 824.]  the  Formation  of  the  \Kiffkdale  Cave.  69 

their  infaabitants,  with  aa  infinity  of  things  to  theur  use^  would 
remain.  Every  limestone  quarry  should  daily  present  us  with 
some  of  these  most  precious  of  all  antiquities,  before  which 
thofee*  of  lUibf  and  Egypt  would  shrink  to  nothing. 

How  ^eatly  must'we  regret  that  this  is  not  the  case,  that  we 
must  rehnquish  the  delightful  hope  of  some  day  finding  in  the 
body  of  a  calcareous  mountain,  the  city  of  Enoch  built  by  Cain, 
atthe  very  origin  of  the  world,  with  what  awful  sentiments  had 
not' present  generations  contemplated  objects  which  once  had 
been  looked  upon  by  eyes  which  had  seen  the  divinity  ! 

The  oth^r  great  fact  which  forcibly  militates  against  the  dilu* 
vian  hypoAesis  is,  that  the  fossil  animals  are  not  those  which 
existed  at  the  time  of  the  deluge.  The  diluvian  species  must 
have  been  the  same  as  the  present.  The  multifarious  wonders 
of  the  ark  had  for  sole  object  their  preservation ;  while  of  the 
fossil  kinds,  not  perhaps  one,  or  quadruped,  or  bird^  or  fish, 
or  shell,  or  insect,  or  plant,  is  now  alive. 

^'  Amazing  proofs  of  inundations  at  high  levels  "  are  appealed 
to.  Had  they  being,  of  the  deluge  they  could  at  most  speak  but 
to  the  existence ;  on  its  influence  in  the  contested  cases,  they 
would  be  silent ;  but  it  appears  that  tbis  stupendous  prodigy, 

^'  Like  Ithe  baseless  fabric  of  a  vision, 
Left  not  a  wreck  behind.'  * 

Of  the  occurrence  of  marine  depositions  at  great  altitudes,  the 
elevation  of  the  stratum  by  volcanic  efforts,  furnishes  afar  more 
easy  soluttoci;  than  the  elevation  of  the  sea,  as  it  refers  the  phe- 
nomenoQ  to  a  natural  cause,  and  does  not  require  the  immediate 
inteiposition  of  the  divine  hand;  and  the  ruptured  state  and 
ereotposition  of  the  strata  on  all  these  occasions,  testify  strongly 
in  favour  of  the  simpler  supposition. 

To  collate  the  revered  volume  with  the  great  book  of  nature, 
and  show  in  their  agreement  one  author  to  both,  was  an  under- 
taking worthy  of  the  union  of  piety  and  science.  If  the  resalt 
has  not  been  what  was  anticipated  ;  if  we  look  in  vain  over  the 
face  of  our  globe  for  those  mighty  impressions  of  an  universal 
deluge,  which  reason  tells  us  that  it  must  have  produced  and  left 
behind  itself^  to  some  cause  as  out  of^he  natural  course  of 
things  as  was  that  event,  must  this  dotlbtless  be  attributed. 

By  his  entering  into  a  covenant  With  man  and  brute  animals, 
and  having  f6f  ever  f'  set  his  bow  jxi  the  cloud,''  as  a  token  that 
the  direful  scene  should  never  b^  renewed,  the  Creator  appears 
to  have  repined  at  the  severity  qf  his  justice. 

The  ispectacle  of  a  desolated  world,— of  fertility  laid  waste,-*- 
of  the  painful  works  of  industry  and  genius  overthrown, — of 
infantine  innocence  involved  in  mdiscriminate  misery  with  the 
hardened  offender, — of  brute  nature  whose  want  of  reason  pre- 
cluded it  from  the  possibility  of  all  offence,  made  share  in  the 
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fotfeit  of  human  depravity,  maybe  supposed  to  have  touehed  hid 
heart. 

Under  the  iippression  of  these  paternal  ffaelings,  to  obliterate 
every  trace  of  the  dreadibl  scourge^  remove  every  remnant  of 
the  irightful  havoc,  seem  the  natural  effects  of  his  bepevolence 
and  power.  As  a  lesson  to  the  races  which  were  to  issue  from 
the  loins  of  the  few  who  had  beeri  spared,— rraces  which  were  to 
be  wicked  indeed  as  those  which  had  preceded  them,  but  which 
were  promised  exemption  from  a  Uke  punishment,  to  have  pre-r 
servea  any  memento  of  them  would  have  been  useless. 

To  a  miracle  then  which  swept  away  all  that  could  recall  that 
day  of  death  when  'Hhe  windows  of  heaven  were  opened''  upon 
mankind,  ipust  we  refer  what  no  natural  means  are  adequate  to 
explain. 


Article  XII. 

Analyses  qf  Book^. 

An  Epitome  of  Chemistry,  wherein  the  Principles  of  the  Science 
are  illustrated  in  100  Entertaining  and  Instructive  Expert- 
mentSy  S^c.  ^c.  By  the  Rev,  John  Tophg-n^,  MA.  (of  St.  John's 
College,  Cambridge)  Head  Master  of  Bromsgrove  Grammar 
School|  Agrees tershire.     Second  Edition.    24mo.    pp,  134. 

OoNTBARY  to  the  expectations  we  had  formed  when  we  first 
saw  this  publication,  it  has  (according  to  the  title  page  at  least) 
reached  a  second  edition ;  we  consider  it,  therefore,  proper  to 
exhibit  its  true  nature  to  the  public,  and  to  warn  them  of  tbo 
numerous  errors  which  it  contains : — errors  greater  in  number 
and  importance  than  in  any  work  of  the  same  size  that  ever 
appeared  on  the  subject  of  which  it  treats. 

We  shall  not  pretend  to  go  minutely  through  the  book ;  a  few 
passages,  taken  almost  at  random,  will  be  sufficient  to  shgw  the 
nature  of  the  work^  and  that  the  author,  without  intending  to  be 
original,  is  so  gready  in  error,  that  he  does  not  possess  even  the 
slender  requisites  for  a  copyist. 

With  respect,  iSrst,  to  chemical  action,  it  is  stated^  in  p.  4,that 
'^  chemical  action  will  not  take  place  between  two  bodies,  except 
one  of  them  be  in  a  fluid  state,  or  at  least  contain  water."  Now 
this  is  not  the  fact ;  numerous  examples  might  be  given  of  the 
contrary,  but  one  will  suffice^  viz.  the  mutual  action  of  lime  and 
muriate  of  ammonia.  In  p,  5,  it  is  asserted  that  *^  if  two  bodies, 
X  and  y,  unite  in  the  proportion  of  4  to  6,  then  these  numbers 
express  the  weight  of  their  atoms.''  This  again  is  an  error; 
oxygen  and  phosphorus  unite  in  the  proportion  of  4  to  6,  but 
these  numbers  do  not  express  the  weights  of  their  atoms ;  they 
only  show  that  phosphorus  combines  with  two-tthirds  of  its 
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i^ight  of  oxygen,  but  the  weight  of  the  atoms  depends  upon 
that  of  the  standard  asaumed :  thus  the  weight  of  an  atom  of 
hydrogen  being  1>  that  of  oxygen  is  8,  and  phosphorus  12^  but 
an  atom  of  hydrogen  being  0*125,  bxygen  is  1,  and  phosphorus 

**  When  combination  tak^s  place  betweeii  two  bodies  in 
various  proportions,  the  numbers  indicating  the  greater  are  exact 
simple  multiples  of  that  denoting  the  least.  Thus  100  parts  of 
carbon  unite  with  132-^,  or  265  parts  of  oxygen,  and  no  other. 
Again,  100  parts  of  sulphur  unite  with  50,  or  100,  or  150  parts  of 
oxygen ;  and  in  the  intermediate  ones  no  combination  ensues^'' 

Kow  it  happens  that  the  greatest  proportion  is  sometimes  not 
a  multiple,  but  one-half  more  than  the  least ;  this  occurs  with 
respect  to  iron,  of  which  28  parts  unite  with  8  of  oxygen  td  form 
protoxide,  and  with  12  to  form  the  peroxide.    Again^  the  exact 

Jiuantit)r  of  oxygeti  with  which  100  of  carbon  unite  are  133  to 
orm  oxide  of  carbon  and  266  to  form  carbonic  acid,  but  there 
is  an  intermediate  compound,  namely,  oxalic  acid,  composed  of 
100  carbon  and  200  oxygen*  Once  ttiore ;  100  of  sulphur  unite 
with  125  of  oxygen  to  form  hyposulphuric  slcid,  as  well  tts  with 
the  three  proportions  above  stated^ 

In  p.  12  we  have  a  marvellously  easy  method  of  lUslking  sul- 
phuric acid ;  sulphur  *^  by  combustion  in  atmospheric  air  over 
water,  unites  with  oxygen,  and  forms  sulphuric  acidJ"  How 
fooUdh  then  have  our  manufacturers  been  in  usin^  nitte  at  a  vast 
expense !  We  must,  however,  I  believe)  for  sulphuric  read  «w/- 
phuroust 

Iodine  appears  also  to  hare  undergone  a  wonderful  change  of 
propertied ;  according  to  Mr.  Topham,  it  "  is  abundantly  ab- 
liorbed  by  water;''  the  fact  is,  that  water  absorl)s  about 
1.7000th  of  its  weight. 

In  the  chsipter  on  the  alkalies,  potash>  soda>  and  ammtinia 
are  mentioned ;  and  after  incorrectly  stating  that  the  ]ast 
*'  next  to  hydrogen  gas,  is  the  lightest  known  ponderable  body," 
we  are  infdrmed)  that  **  the  other  alkalies  are  hthina,  delphine, 
bmcine,  vauquelinc/' and  then  we  are  instructed  that  'Hhe  bases 
of  the  other  alkalies  [meaning  the  four  last  named],  except 
vauqueline  (which  is  of  vegetable  origin)  have  also  been  formed 
into  amalgams  with  mercury,  and  are  found  to  be  metalUc." 
From  this  we  might  conclude  that  delphia  and  brucia  are  not  of 
Tegetable  t)rigin,  and  that  the  seeds  of  stavesacre,  and  the  bark 
of  the  brucia  antidysenterica  have  been  *^  found  to  be  metallic.'^ 
The  Sentence  which  we  have  last  quoted  is  followed  by  ^'oxygen, 
therefore,  in  one  proportion  is  the  cause  of  alkalinity ;  in  another 
(as  will  be  seen)  of  oxidation ;  and  in  a  third  of  acidity."  It  is 
difficult  td  conceive  how  so  much  error  could  have  been  crammed 
into  so  small  a  spate.  If  these  statements  were  true,  then  we  ma^ 
tldi«  any  substance  which  is  capable  of  uniting  with  oxygen ;  let  it 
DC  hydrogen^  sulphur,  or  potassium,  and  by  combining  them  in 
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difFerent  proportions  produce  a  mere  oxide^  an  alkali,  or  an  acid, 
with  the  same  base.  Mr.  Topham  will  find  that  he  has  incor- 
rectly stated  with  respect  to  different  proportions  of  oxygen, 
what  is  true  only  with  regard  to  different  bases.  This  erroneous 
view  of  the  case  is  also  contained  in  the  chapter  on  oxides,  in 
which  it  is  stated  that  *^  any  simple  substance,  in  union  with  a 
Ifess  quantity  of  oxygen  than  is  necessary  for  the  formation  of 
an  acid,  is  termed  an  oxide.*'  Now  acidity  does  not  depend  upon 
the  quantity  of  oxygen,  but  upon  the  nature  of  the  base  which 
unites  with  it.  Six  parts  of  carbon  combined  with  16  of  oxygen 
form  an  acid,  but  6  parts  of  hydrogen  combine  with  48  of  oxygen 
to  form  water.  In  the  next  chapter  we  again  meet  with  the  erro- 
neous statement  that  sulphuric  acid  is  formed  by  the  combustion 
of  sulphur  over  water;  and  sulphurous  acid  is  said  to  be  '^  con- 
stituted of  1  atom  sulphur  and  2  of  oxygen  in  100."  We  would 
inquire  whether  it  is  not  so  constituted  in  10, 100,  or  1000  parts? 
or  whether  its  atomic  constitution  is  altered  by  the  quantity  sub- 
jected to  analysis,  so  that  what  is  true  of  two  portions  of  50  parts 
each  added  together  would  not  be  true  of  100  parts  ? 

Nitric  acid  is  said  to  be  a  compound  of  one  atom  of  nitrogen 
and  two  of  oxygen,  instead  of  five  of  oxygen ;  but  carbonic  acid 
is  one  of  the  most  extraordinary  we  have  ever  met  with  :  **  it  is 
widely  difiused  through  nature,  being  combined  with  chalk, 
limestone,  gypsum,  magnesia,  &c."  Of  these  four  statements, 
one  only  is  correct ;  chalk  and  limestone  are  not  combined  with 
carbonic  acid,  they  consist  of  lime  combined  with  it,  and  gypsum 
is  neither  combined  with,  nor  contains  carbonic  acid;  we  need 
hardly  say,  that  it  consists  of  sulphuric  acid  and  lime. 

In  speaking  of  nitrous  oxide,  it  is  stated  to  consist  of  "  two 
atoms  of  nitrogen  and  one  of  oxygen."  We  suspect  that 
our  author  has  mistaken  volumes  for  atoms;  for  this  gas, 
although  composed  of  two  volumes  of  nitrogen  and  one  volume 
of  oxygen  gas,  is  generally  allowed  to  consist  of  only  one  atom 
of  each. 

It  appears  from  Exp.  4,  that  our  author  does  not  know  that 
nitric  oxide  and  nitrous  gas  are  difiTerent  names  for  the  same 
elastic  fluid ;  for  he  says  at  p.  64,  nitric  oxide  on  coming  into 
contact  with  atmospheric  air  receives  a  further  portion  of  oxygen, 
and  becomes  nitrous  gas. 

We  have  neither  time  nor  inclination  to  pursue  our  observa- 
tions upon  this  work  any  further ;  and  after  what  we  have  stated 
it  would  be  superfluous  to  offer  any  additional  opinion  respecting 
it ;  but  we  cannot  refrain  from  expressing  our  surprise,  that  a 
gentleman  who  must  have  distinguished  himself  in  order  to  have 
acquired  the  degree  of  Master  of  Arts,  should  so  far  have  for- 
Totten  what  was  due  to  his  own  reputation  and  tp  public  utility, 

\  to  venture  to  write  a  book  upon  a  subject,  his  ignorance  of 

hich  he  must  have  felt,  and  all  conversant  with  chemistry 
t  discover.— <P.) 
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Article  XIII. 

Proceedings  of  Philosophical  Societies* 

ROYAL   SOCIETY. 

.  May  27.-^The  reading  of  Mr.  Abrahams*  paper  on  Magne- 
tism was  concluded  ;  and  a  paper  was  ready  On  the  Direction  of 
the  Eyes  in  Portrait  Painting;  by  W.  H.  WoUaston,  MD. 
VPRS. 

June  3. Lemon,  Esq.  was  admitted  a  Fellow  of  the 

Society ;  the  name  of  Charles  Macintosh,  Esq.  ordered  to  be 
inserted  in  its  printed  lists ;  and  a  paper  was  read,  ^^  On  the 
Generation  of  Fishes  ;  by  J.  L.  Prevost,  MD." 

The  Society  then  adjourned  to  June  17,  in  consequence  of  the 
ensuing  holidays. 

June  17. —  — *-  Edgeworth,  Esq.  was  admitted  a  Fellow  of 
the  Society,  the  name  of  Major  Charles  Hamilton  Smith,  ordered 
to  be  inserted  in  its  printed  lists  ;  and  the  following  papers  were 
read,  several  of  them  in  an  abridged  form. 

On  the  Organs  of  Generation  of  the  Axolotl,  and  of  other 
Protei ;  by  Sir  E.  Home,  Bart.  VPRS. 

On  the  Eflfects  of  Temperature  on  Magnetism  and  on  the 
diurnal  Variation  of  the  Needle ;  by  S.  H.  Christie,  Esq.  MA.  r 
communicated  by  the  President. 

On  the  Preservation  of  the  Copper  Sheathing  of  Ships,  and 
on  some  Chemical  Facts  connected  with  it;  by  the  President. 

On  the  Application  of  Doebereiner's  new  Discovery  to  Eudio- 
metry  ;  by  William  Henry,  MD.  FRS. 

The  Society  then  adjourned,  over  the  long  vacation,  to  meet 
again  on  the  18th  of  iNovember  next. 

LINNEAN    SOCIETY. 

May  4. — M.  G.  St,  Hilaire  was  elected  a  Foreign  Member. 

A  notice  from  Mr.  Wood  was  read  respecting  the  Goldsti 
Oriole,  Oriolus  Qalbula,  shot  on  the  26th  of  April,  flying  in. 
company  with  some  Blackbirds,  at  Aldershot  in  Hampshire. 

The  reading  was  continued  of  Mr.  Vigors's  papers  on  the 
IN^atural  Affinities  of  Birds ;  and  of  the  Catalogue  of  Norfolk 
and  Suffolk  Birds,  by  the  Rev.  Messrs.  Sheppard  and  Whitcar, 

May  24. — On  this  day,  being  the  birth-day  of  Linnaeus,  the 
Anniversary  of  the  Society  was  held  at  one  o'clock,  in  coo- 
formity  with  the  Charter,  the  Right  Rev.  the  Lord  Bishop  of 
Carlisle,  Vice  President,  in  the  Chair. 

The  following  gentlemen  were  re-elected  Officers  : 

Sir  James  Edward  Smith,  President ; 
Edward  Forster,  Esq.  Treasurer; 
Alexander  Mac  Leay,  Esq.  Secretary  ; 
.  Mr.  Richard  Taylor,  Assistant  Secretary, 
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The  following  were  elected  to  be  of  the  Council  for  the, 
suing  year : — Edward  Barnard,  Esq. ;  H.  T.  Colebrooke,  Ei^ 
Major-General  T.  Hardwicke  ;  Daniel  Moorej  Esq, ;  and  PK 
B.Webb,  Esq. 

*   An  extensive  and  int^l'esling  series  of  the  various    species 
Rhubarb  from  Chelsea  Garden  was  exhibited  by  Mr.  Anderdi 

lliR  Anniversary  Dinner  of  the  Society  took  place  at  Frc 
masons'  Tavern^  and  a  considerable  number  of  the  Fellowd,  i 
eluding  many  from  distant  parts  of  the  kingdom,  participat4 
in  the  pleasure  of  this  meeting,  which  was  alloyed  only  by  tl 
absence,  owing  to  indisposition,  of  their  highly  esteemed  Pn 
sident,  whose  excellent  qualities^  great  attainments,  and  invaii 
able  labours  for  the  ptomotion  of  science,  have  long  endeare* 
him  to  those  who  Know  him,  and  especially  to  the  lovers  o 
Natural  History.  The  chair  was  filled  oh  this  occasion  by  tfa< 
venerable  Prelate,  who  from  the  first  foundation  of  the  So- 
ciety has  been  one  of  itft  most  zealous  supporters. 

June  1. — The  reading  of  Mr.  Vigors's  paper  was  concluded ; 
and  that  of  Messrs.  Sheppatd  and  Whitear's  Catalogue  conti-* 
nued. 

Jujie  16. — ^The  meeting  of  this  evening,  which  was  an  ex- 
tremely numerous  one,  was  honoured  by  the  presence  of  His 
Royal  Highness  the  Prinpe  of  Saxe-Cobourg,  and  several  other 
personages  of  distinction. 

The  reading  was  commenced  of  a  paper,  On  the  Structure 
of  the  Tunicata ;  by  W.  S.  Mac  Leay,  Esq.  MA.  ELS.  and  the 
Society  then  adjourned,  over  the  sumtner  recess^  to  meet  ag^in 
on  the  2d  of  November  next. 

ASTRONOMICAL    SOCIETY. 

Mai/  14. — ^The  whole  of  this  sitting  of  the  Society  was  occu- 
pied by  the  reading  of  the  conclusion  of  Mr.  Baily  s  paper  On 
the  Method  of  determining  the  Difference  of  Meridians,  by  the 
Culmination  of  the  Moon  ;  this  paper  having  been  commenced 
at  the  last  meeting  in  April. 

The  author,  after  briefly  alluding  to  the  nautical  methods  of 
determining  the  longitude,  including  those  by  means  of  chro- 
noraetets,  adverted  to  five  distinct  astronomical  methods  which 
have  been  pursued,  viz.  1st,  By  the  eclipses  of  Jupiter's  satel- 
lites.   2dly,  By  eclipses  of  the  nioon.    odly,  By  eclipses  of  the 
sun.    4thly,  By  occultations  of  the  fixed  stars.    And  5thly, 
By  meridional  transits  of  the  moon.    The  first  three  of  these, 
by  reason  of  their  infrequency  and  obvious  sources  of  inaccu- 
racy, are  of  very  limited  utility ;  while  the  fourth  method  is 
rendered  uncertain  from  its  involving  a  doubtful  datum,  the  com- 
pression of  the  earth,  as  well  as  other  difficulties  which  the  au- 
thor pointed  out.    He  then  proceeded  to  point  out  that  the  fifth 
method  was  greatly  superior  to  any  of  the  others,  in  which 
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dpinion  he  was  supported  by  the  testimony  of  Dr.  Maskelyne, 
Bernoulli,  and  many  eminent  astronomers  who  were  quoted. 
Notwithstanding  its  high  recommendations,  this  method  has  not 
been  successfvily  adopted  in  practice,  and  has  even  led  to  some 
awkward  anomalies,  on  account  of  its  having  been  customary 
to  take  the  moon's  centre  reduced  to  the  meridian,  and  to  com- 
pare it  with  the  apparent  places  of  stars  passing  the  meridian 
about  the  same  time  in  any  parallel  of  declination. 

The  newly  proposed  method  consists  in  merely  observing  with 
a  transit  instrument,  the  differences  of  right  ascension  between 
the  border  of  the  moon,  and  certain  fixed  stars  previously 
agreed  upon,  restricting  the  observations  to  such  stars  as  differ 
very  tittle  in  declination  from  the  moony  and  denominated  moon 
culminating  stars.  The  attention  of  astronomers  has  been  called 
to  this  method  by  M.  Nicolai,  of  Manheim,  in  several  numbers 
of  Schumacher's  Nachrichten.  It  is  quite  independent  of  the 
errors  of  the  Lunar  Tables  (except  so  far  as  the  moon's  horary 
motion  in  AR  is  concerned).  It  does  not  involve  the  quantity 
of  the  earth's  compression.  It  does  not  require  a  correct 
knowledge  of  the  position  of  the  star  observed,  nor  does  an 
error  of  a  few  seconds  in  the  clock  sensibly  affect  the  result. 
Hence  much  trouble  is  avoided,  many  causes  of  error  pre-  ' 
eluded  ;  besides  all  wjiich,  the  method  is  universal. 

GEOLOGICAL    SOCIETY. 

May  21. — ^The  reading  of  the  paper  "  On  the  Geology  of  the 
Ponza  Islands  in  the  Mediterranean ;  "  by  George  Poulett 
Scrope,  Esq.  MGS.  was  concluded. 

The  Ponza  Islands  lie  off  the  coast  of  Italy,  opposite  Terra- 
cina  and  Gaieta.  They  consist  of  Ponza  (anciently  Pandataria), 
Palmarola,  and  some  islets ;  Ventotiene  and  San  Stefano  con- 
nect them  with  Ischia.  The  harbour  of  Ponza  is  excellent. 
Dolomieu's  Memoire  sur  les  Isles  Ponces  excited  curiosity,  but 
is  too  general  to  satisfy  it.  These  islands  are  composed  of 
rocks,  of  the  Trachytic  series,  and  presenting  fine  sections 
along  their  coasts,  enabled  the  author  to  clear  up  many  doubts 
and  errors  which  the  mere  investigations  of  inland  localities 
have  caused  to  be  affixed  to  this  formation. 

The  Isle  of  Ponza  is  long  and  very  narrow,  and  is  eroded  by 
the  sea  into  deep  concavities.  Harder  masses  left  along  its 
shores  show  that  it  once  was  broader,  and  protruding  ledges 
mark  its  former  connexion  with  Quannone  and  La  Gabbia. 
Prismatic  trachyte,  variously  coloured  and  disposed,  forms  the 
ossature  of  tlie  island.  It  is  constantly  accompanied  by,  and 
alternates  with,  a  semi-vitreous  trachytic  conglomerate,  formed 
of  minute  pulverulent  matter  enclosing  fragments  of  trachyte. 
The  prismatic  trachyte  seems  to  have  been  forcibly  injected 
through  the  conglomerate,  and  wherever  it  touches  the  latter 
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its  earthy  baae  is  ccmrerted  from  two  to  thifl^  feet  d^0p  iMi 
pitchstone-porphyry ;  sometimes  it  becomes  a  pearlatonej» 
others  encloses  a  true  obsidian.  These  rocks  are  eozmeol; 
with  a  silicious  trachyte^  resembling  in  appearance  the  8ili<^io 
bnhrstone  of  Paris.  Resting  on  the  semi-viireons  trachyte  ai 
forming  the  base  of  the  Montagna  della  Guardia,  is  a  rock  3< 
feet  thick^  which  the  aathor  distinguishes  mineralogioally  frio 
common  trachyte^  and  proposes  to  call  greystone. 

In  Jannone  the  trachyte  overlies  a  limestone,  whioh  Brace 
describes,  as  transition  limestone ;  at  the  point  of  contact  tli 
latter  becomes  dolomite.  Having  described  the  whqle  of  th 
group,  the  author  terminates  his  paper  by  connecting  the 
geologicftl  structure  with  that  of  the  neighbouring  contineQt  i 
Italy. 

A  paper  was  read^  entitled,  '^  Notes  accompanying  Specimen 
collected  on  a  Journey  through  Part  of  Persia  and  the  Russi^ 
Tartaries ;  "by  James  B.  Fraser,  Esq.  MGS, 

June  4. — A  paper  was  read,  entitled,  *'  Description  accom 
panying  a  Collection  of  Specimens  made  on  a  Journey  througl 
the  Province  of  Khorosan  in  Pemaj"  by  J.  B.  Fraser^  JEsq 
MGS. 

On  quittbg  Teheran,  the  road  passed  by  the  roots  of  the 
chain  of  Elburz,  through  the  pass  Gurdvnee,  Sirdara  to  Seip*- 
noon  and  Shahrood,  oyer  gravelly  hills,  having  to  the  south  a 
salt  desert,,  and .  appearances  of  salt  on  all  side^ ;  thence  by 
Mey  Omood>  Abbassafead,  Muzenoon,  and  Subzawar  fo.Nisha- 
pore,  about  40  mile^  west  of  which  plaoe  are  found  the  c^e- 
brated  tprquoise  mines,  which  are  worked  along  t'he  ^ideii^  and 
ridges  of  a  harrow  yalley.    The  principal,  mine  ,is  called, Al>d<^l 
Rezakee.    The  calaite  is  found  pervading  a  soft  yellow  stone 
and  a  mouldering  reddish  rock^  as  aliso  a  rock  of  much  firmer 
texture  resembling  quartz  rock  of  a  grey  coloi^y  with  reddish 
streaks,  and  containing  specular  iron.    A  cbnglomei;atff,rock 
pccuiB  in  the  vicinity.    The  mineral  is  found  somebiines  in  yqi^s, 
sometimes  matmmiUated  in  fi^sur^s,  and. at  .otb^r  times  irregu- 
larly dispersed  through  the  rock.    The  author  describes  all.tpe 
mines  actually  worked ; .  they  are.  th^  property  of  the  qrown, 
and  were  valued,  when  Mr.  Fraser  visited  them,  at  ^he  annual 
renl  pf  2000  tomauns  of  iChorosah,  0|r  about  3300/,  sterling, 
and  are  farmed  to  the  highest  bidder.    At  Derroad,  25.  nules 
from  Nish^pore,  the  primitive  roqks  of  Elburz  appeared  simiiar 
to  those  seen  in,(ihe  lofty  range  1;)etween  Ispahan  and  Cashan. 

A  paper  was  then  read,  entitled,  *'  Geolpgical  Qbservations 
on  the  ^ea  Cliffs  at  Hasting8i,(  with  some  Remarks  on  the  Beds 
immediately  below  the  Chalk ;''  by  ^f.  Webster,  E§q.  Sec..  GS. 

Tliis  paper  comn)e\nced  with  a  geographical  description  of  the 
cliffs  on  each  side  qf  the  town  of  Hastings,  from  the  White 
Rock  on  the  west  to  tha  eadof  J^airlee  cli^  on  the  e^^t,  which 
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form  a  tery  instlructive  natural  section  of  an  elevtited  tract  in 
Sussex,  surrounded  by,  and  coming  out  from  under,  the  clay 
of  the  Wealds. 

The^e  cliffs  consist  of  alternating  b,eds  of  sandstone,  shale, 
and  day,  more  or  less  charged  with  oxide  of  iron,  and  carbon- 
ized vegetable  matter.  The  iron  is  most  abundant  in  the  lower 
part,  where  there  are  beds  of  two  or  three  inches  thick  of  rich 
ar^Ilaceous  iron  ore  that  were  profitably  worked  before,  the 
fuel  of  this  part  of  the  country  became  scarce. 

The  middle  beds  of  the  cliff  haye  much  less  iron,  the  greatest 
part  consisting  of  very  white  friable  sandstone*    lu  the  upper 

f)art  of  the  series,  there  are  many  large  blocks  of  a  grey  caW 
erous  sandstone,  the  surfaces  of  which  exhibit  a  -mamillated 
structure :  and  this  rock  m^  be  considered  as  a  variety  of  the 
chaux  carbonat^e  quartzif&re  of  Haiiy,  having  much  analogy  with 
the  crystallized  sandstone  of  FontainebIeau»  Th»  mamillated  ap- 
pearance is  very  well  seen  at  the  white  rock,  and  has  (though 
erron<9ously)  been  usually  attributed  to  the  action  of  the  sea 
upon  the  fallen  blocks. 

The  fossils,  in  the  clifib  of  Hastings,  are  not  ntimerous;  the 
shells  being  confined  to  two  or  three  species  pf  small  bivalves, 
an4  a  univalve  resembling  that  in  the  Petworth  marble*  Thin 
layers  of  liguite  are  frequent,  and  fragments  of  a  very  singular 
silicified  wood  of  the  monocotyledon  kind,  the  cavities  of 
which  are  filled  with  minute  transparent  crystals  of  quartz. 

Bones  of  large  Saurian  ianimais,  ahd  of  birds,  also  occur, 
though  rarely,  together  with  scales  of  fish. 

The  author  observed^  that  the  grey  calcifidrous  rock  has  not 
Iiitherto  been  noticed  in  any  part  of  the  formations  between  the 
chalk  and  the  Purbeck,  except  in  this  district ;  and  from  its 
hot  being  c6-eitensive  with  the  rest  of  the  ferruginous  sfemd 
series^  and  the  want  of  continuity  and  correspondence  in  many 
of  the  bedsy  he  to&k  occasion  to  remark^  that  it  hiay  be  fre- 
quently likote  Correct  to  consider  the  subdivisions  of  some 
fermations  rather  ^&  irregularly  laiticutaf  than  as  tabular 
tiiasses. 

June  18.-^— A  paj)er  was  read  eptitjed  "  Notes  on  Part  of  the 
opposite  Coasts  o^  the  English  Channel,  from  Deal  to  Brighton, 
and  fi-om  Calais  to  Treport ;''  by  Wm.  Henry  Fitton,  MD. 
MGS. 

This  paper  was  ac^companied  by  a  connected  series  of  views 
at  elevations  of  the  ooast^  drawn  by  Mr.  Webster,  from  the 
place  where  th6  chalk  rises  near  Calais,  to  where^  after  being 
cut  off  near, Blanc  Nez,  the  chalk  again  appears  upon  the  shore 
nefur  Treport ;  and,  on  the  English  side,  from  the  rise  of  the 
cbalk  near  Deal,  to  where  it  sinks  at  Brighton.  The  author 
expresses  his  acknowledgments  to  the  Baron  Cuvier,  through 
whom  he  obtained  permission  firom  the  French  authorities  to 
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pass  along  the  coast  by  sea,  and  experienced*  everywhere  the 
greatest  attention  from  the  officers  of  the  French  customs.  The 
paper  briefly  describes  the  leading  geological  features  of' the 
coasty  reciting  the  partial  descriptions  already  publishied,  and 
referring,  for .  an  account  of  the  cliffs  near  Hastings,  to  a  me- 
moir by  Mr.  Webster,  read  at  ihe  last  meeting  orfte  Qeblo- 
fpcal  Society;  and  for  a  detail  of  the  beds  which  form  the  cliffs 
rom  Gris-lfez  to  Equihen,  tp  an  account  of  the  lower  Boulon- 
nois  to  be  read  at  a  future  meeting.  From  Bquihen  to  the 
mouth  of  the  Somme,  ihe  coast  is  altogether  occupied  by  dunes 
q(  sand,  the  sand  hiUs  being,  in  some  places,  especially  in  the 
vicinity  of  Etaples,  more  than  100  feet  in  height.  These  hills 
are,  in  general,  somewhat  crescent  shaped^  the  back  of  the 
crescent  being  turned  towards  the  prevailing  wind,  and  the 
slope  on  the  lee  side  much  more  rapid  than  the  opposite  one. 
The  immediate  base  of  the  dunes  seems  to  be  peat,  which  is 
found  both  on  the  land  side  of  them,  and  without,  ju3t  on  the 
verge  of  the  sea,  and  ia  some  places^  below  the  level  of  high 
water;  but  no  rocks  have  yet  been  discovered  along  the  cclast 
beneath  the  dunes.  A  list  of  heights  obtained  by  the  barometer 
is  subjoined  to  this  paper,  and  some  detached  sketches  ar&  an* 
nexed  to  it  of  interesting  geological  appearances  on  the  Ffench 
shore.  ^ 
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,      ■       SCIENTIFIC  NOTICJIS.  ' 

•    ■■  '•  Ch'bmisI^ey;   • 

I.  On  ikt^atwte  of  the  free  Add  eje^ed  ftcm  ^he  Brnnau 
■' .  Siofnaeh  in  Dyspepsia.'    .  '' 

Our  readers  know  from  the  notice  of  the  proceedings  of  (the 
Royal  Society  in  t\i^  Annals  of  Philosophy  (Feb,  1824),  thajt  iti 
December '  last,  pr.  Front  .read  a  paper  before  that  learned 
body,  the  object  of  which  was  to  prove,  that /the  acid  usually 
found  to  exist  in  tjie  stomach  of  animals,  during  the  digestive 
process,  is  the  muriatic.  An  acquaintance  of  mine,  who  occa- 
sionally suffers  severely  from  dyspepsia,  and  tms  somewhat  scep- 
tical as  to  Dr.  Prout^s  conclusions,  lately  requested  pie 'to  exa- 
mine the  fluid  ejected  from  his  stpmach  during  a  violent  dyspep- 
tic paroxvsm  the  day  before,  with  the  view  of  ascertaining  the 
nature  pi  the  free  acid  it  contained.        ,  Y 

The  fluid  which  had  be^en  thrown  from  the  stomach  in  the 
morning,  fasting,  when  filtered^  was  perfectly  clear,  and  nearly 
colourless;  it  gave  a  decided  red  tint  to  litmus  paper.  I  dis- 
tilled about  six  ounces  of  it  almost  to  dryness,  at  a  gentle  heat, 
receiving  the  pro' iuct  in  three  separate  and  neaiiy  equal  portions. 
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Ol^erbttlf  of  e^^h  portion  was  treated  with  nitrate  of  Bilver.  The 
fii9|;had  no  effect  on  ^tmus  paper,  and  scarcely  gave  the  slight- 
est cloud  with  the  test.  The  second  became  slightly  cloudy  by 
the  testy  but  was  equally  without  any  action  on  the  blue  paper. 
Tlie  thirjl  portion  iieadened  the  paper  strongly,  and  produced  an 
abunliant  d^nse  cloud,  when  t  mopped  into  it  the  nitrate  of 
silyeir,  and  api^tty  copious  precipitate  collected  at  the  l^ttom 
of  the  tube.  The  remaining  half  of  the  third  portion  wa§  evapo- 
rated by  a  gentle  heat  to  about  half  a  fluid  drachm.  The  preci- 
pitate which  a  drop  of  it,  placed  on  a  slip  of  glass,  occasipned 
with  a  drop  of  nitrate  of  silver,  was  insoluble  in  nitric  acid,  and 
perfectly  s,olubte  in  ammonia.  Another  drop,  similarly  treated 
with,mu|riate  of  barytas,  gave  no  precipitate,  nor  cloud.  The 
remainder  was  neutralized  with  pure  an^monia,  further  evapo- 
rated, and  poured  on  a  slip  of  glass;  when  it  afforded  a  multi- 
tude of  well-defined  crystals  of  muriate  of  ammonia. 

The  precipitate  from  the  first  half  of  the  same  portion  by 
nitrate  of  silver,,  being  collected,  washed,  and  dried,  fused  on  a 
slip  of  platina  foil  before  the  blowpipe  into  horn  silver. 

The  presence  of  free  muriatic  acki  in  the  ejected  fluid,  and 
consequently  the  accuracy  of  Dr.  Prout's  conclusion^,  seem  to 
>e  fully  confirmed  by  the  preceding  experiments.      .  J.  G,  C. 

2.  Pyroxylic  and  Pyroacetic  Spirits. 

In  a  paper  re^  before  the  Society  oFTlysics  and  Natural 
History  or  Geneva,  on  tipe,  IQth  Oct.  \1 823,  MM.  Macaire  and 
Marcet  have  given  a  description  and  analysis  of  two  fluids,  ana- 
logous in  many  c^  .theAt 'prepe]{ties>>0.{MQ^ol,  particularly  in 
being  capable,  like  ii,  of  forming  ethers  when  acted  upon  by 
acids*  PyroxyUc  spirit,  the  firaiof«these,  is  obtained  during  the 
«0tiil«a^ ftf pyr^i^uust.^d ;  tbesiecond .i«as ^sctibedlong 
ago  by  M.  Chenevix  i^ndei^.tb^  jaanie.. of.  pyroacetic  spirit,  and 
jii^y  hp  prepared  by.  subjecting  the  greater  number  of  the  ^ce-* 

Jtfi^ifodUtSip^^  .  J'-' 

•'  ^  j^Vrpiylit 'spirit  is  coloutleSs  and  transparent.    Its  smell, ^ 

fit^px,  .pungei^t}  .^>^d  ethereal,  and  has  a  strpt^  resembtance  tp 

'ti^aC  p^/an^s. .,  Its  ;taste  is^sttpng,  hot,  and  slightly  pungent, 

leaving^  distmctjimptession  of  the  flavour  of  oil  of  peppermint. 

Its.  spe.ci§p[gravity,  ^ter  having  been  distilled  off  dry  muriate  of 

Ifiroe,  is  P'1^8.     It  boils  at  16(r.    It  reddens  Iftmus  pa^er  very 

slig^tW^'but  this  effect  is  probably  produced  byamiuute  resi- 

^«^e  (^^etic  acid  ;  fot  when  the  spirit  is  distillled  off  litharge,  a 

^sms^  poirtion  of  the  oxide  is  tenaered  soluble  in  water.    The 

^<^solv^d  salt  is  not  precipitated  by  barytes,  nor  by  nitrate  of 

.ji|ityer,,a,nd  itcont^  nitric  acid:  it  appears,  therefore,  to  be 

W  acetate:    When  heated,   the  spirit  burns  with  a  fine  blue 

^[afl»e|  ,yvim(i^^^  residue*,  Alcohol  dissolves  it  in 
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every  proportion^  and  the  addition  of  water  renders  thef  sotutftoa 
opaleBcent^  and  the  spirit  gradually  ascends  to  the  stirfhcd. 
Water  alone  converts  the  spirit  into  a  semi-opa<][ue  flaid>  reseni«- 
bling  an  emulsion,  which  persists  for  an  indennite  length  of  tim^ 
in  this  state,  without  a  separation  of  the  two  fluids  taking  place, 
and  without  becoming  transparent.  It  is  equally  insoluble  in  (M 
of  turpentine.  Camphor  dissolves  in  it  with  great  facility. 
Olive  oil  does  not  dissolve  in  it,  either  when  cold  or  hot.  Potash 
dissolves  in  it  without  producing  any  sensible  alteration,  except 
causing  it  to  assume  a  yellowish  tinge,  and  producing  a  slight 
elevation  of  temperature. 

Pyroxylic  spirit,  when  mixed  with  its  volume  of  sulphtiric 
acid,  may  be  distilled  over  unaltered ;  but  if  thrice  that  quantity 
of  acid  oe  employed,  it  blackens,  and  is  decomposed,  and  a 
small  quantity  of  a  gas  is  evolved,  which  is  a  mixture  of  hydru- 
ret  of  carbon  and  hydrogen.  The  gas  contains  no  oleflant  gas ; 
for  it  burns  with  a  feeble  blne^coloured  flame,  and  sustains  no 
speedy  diminution  of  volume  when  mixed  with  chlorine. 

When  distilled  with  its  volume  of  nitric  acid,  there  passes 
over  an  ethereal  fluid,  together  with  a  considerable  quantity  of 
nitrous  vapours »  This  new  fluid  has  an  agreeable  odour,  reddens 
litmus  paper  even  after  having  been  distilled  ofi^  litharge,  bun^ 
with  a  dull  heavy  flame,  and  dissolves  in  all  proportions  in 
water  and  alcohol,  communicating  to  them  a  sweet  taste,  like 
that  of  sugar.  It  differs,  therefore,  in  all  its  properties  from 
nitric  ether. 

The  spirit  is  not  altered  by  being  exposed  to  a  current  of 
nitrous  gas ;  neither  does  it  yield  an  ether  when  repeatedly  drs« 
tilled  with  its  volume  of  muriatic  acid. 

A  cunent  of  chlorine  sent  through  a  quality  of  the  spirit,  at 
first  imparts  to  it  a  deep-yellow  colour;  but  after  the  pro^sg 
hal5  gone  on  for  a  few  mmutes,  the  Kquid  suddenly  beebmes 
again  colourless.  By  this  treatmei^t,  its  volunae  augments  one- 
twelfth.  The  new  fluid  thus  obtained  is  colom^less  and  tram- 
parent,  and  smokes  with  ammonia.  It  has  a  peculiar  and  very 
pungent  smell,  and  excites  tears.  Its  taste  is  hot,  leaving;  an 
impression  exactly  similar  to  that  of  horse-radish.  Aftet  distil- 
lation off  Utharge,  its  specific  gravity  is  OSSd.  It  burtis  with  a 
blue  flame  and  a  white  smoke,  which  gives  thick  vapours  with 
ammonia.  Water  and  alcohol  dissolve  it.  It  is  precipitated  by 
nitrate  of  silver ;  and  it  becomes  more  acid,  and  acquires  a  slight 
yellowish  tinge  by  exposure  for  some  time  to  the  air  and  light ; 
but  by  distillation  off  a  little  litharge,  it  may  be  restored  to  its 
original  purity. 

These  two  liquids,  formed  by  the  action  of  nitric  acid  and 
chlorine,  appear,  therefore,  to  be  ethers,  endowed  with  peculiar 
properties ;  and  the  mode  in  which  the  pyroxylic  i^int  is  de- 


€Qmpo8ei^bfv«ads  .appears  alao  to  be.,  compbteljr  analogous 
with  theiiecaixipositioa  of  akoholy  ia  the  for«(iatioa  of  those 
opQ^Qupuk  to  yihkJx  the  name  of.  ether  has  been  ahready  appro- 
priated, ... 

Pyroacetic^irit  is  strikingly  distinguished  from  the  pyroxylic 
&a  mai^  q£  it6  most  important  x^haracteiB.  Its  spegifio  gravity 
istip&riorj,  being  ojuly  0*736»  its  taste  and  smell  are  also  differ^ 
ent;  '^d  it  burns  with,  an  intense  white  flame,  very  different  from 
the  blue  .flame  of  pyroxylic  spirit.  It  is  also  completely  soluble 
jib:  oil  of  turpentine.' 

Sulphuric  acid  neither  blackens  it,  nor  renders  it  turbid,  but 
coiwnwiiiicgttes  to  it  a  fine  H^range-yellow  colour;  and  the  mix- 
taie  ^ntiiilies  trsmsparent,  even  after  the  application  of  heat, 
<  Wheft  di^tilled  iilong  with  muiiatie  acid^  a  volatile  fluid  passes 
ever-  harving-  the  odour  of  that  apid;  but  this  is  completely 
mapBOvedby  le-distiUing it oif  potash, 

,  A  current  of  chlorine,  sent  through  the  pyroacetic.  spirit^ 
communicates  to  iif,  a  slig^tly-y/^Uowi^h  sh^de^  but  without  pre- 
senting tbQ  sfb^^qi^ei^t  plienomenqn  of  a  sudden  discoloration. 
tXhe  rcisulfbing  fluid  hft§  a  sujSpqating  odour,  somewhat  similar  to 
Aat  of  the -chlo^OrpyrqxyUc  j^fber,  but  stronger,  After  a  few 
instants^  iteepftratj^s.ijitp  twp.  distinct  flfuds;  the  one,  thick, 
heavy,:  oi|y>t: and  tfai^spaxent ;  the  other,  lighter,  and  slightly 
0^1§soei|t,r  The  mtpf'  i))irns  ,with  a,  light  flame,  of  a  bluish 
.^our,  japii  l6^y^3  9^  abundant  acid  residup.  It  dissolves  in 
water,  and  imparts  to  it  a  hot  taste,  followed  by  a  sensation  of 
rsvi^ielfiess  ;•  but  it  does  yiefd  a  trace  of  the  horse-radish  flavour, 
which  characterise  ^^.  ether  fo^rm^d.by  chlorine  and  the  pyr- 
oxylic spirit. 

r.    Ifie^oUy  fluicl)  ikftor  a  few  day^,  acquires  a  slight  yellowish 
,  cc^ou^,  apdtbwns  with  a  thick  flame  of  a  deep-green  colour, 
emitting  s^ocaJ4ng  fviQaes,  whi^b  cpntau^  abupdance  of  muria- 
tic adid*  I  It  is  •$(^11^)16  in  s^^obQ^but  iASQiuble  in  water.  When 
-po«^d  into. th^  lottery  H.§^bside§  to  Jbhe.  bottom  in  separate 

IN  Both  of  the$e.  ^jjifiV^  ^^e  analyzed,  by  YoJatilizing  a  known 
Wfiei^ht d/them  .tbr<?agb  r^drhotoxid^  pf.ftoppw:.    The  pyroxylic 
.fipint,  daeomposed  in  this  way,,  ws^s  found  to  con^^stof , 

^';'^"      Cart)6n. ;..;..'.:.;.;......,;;... .44-58 

•  '   '         'OxygenJ  ..:...'...: 46-31 

',       .     Hydrogen..^.. ...••. .............    9*16 


f 


I  } 


»    '    - 


100-00 


..  Or  y^.naarly,  of  6  atos^  of  oarbon^  4  of  oxygen,  and  7  of 
lijdcogea. 
o  t  Thf  pgnpacetic  spirit  was  found  to  consist  of 
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. Oxygen '«  ••••••••»:••.««••*•.*•'•««.««  .j3o*60  >o 

;      .  Hydrogen  ^  *  *«•••••»»»••«••«  •  ..^j ,  i8*20-. 
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Or  very  nearly^  of  4  atoms  of  carbon,  2  of  oxygen,  find -3  #f 
hy€bogteQ.--r<BtbIi9tb^q«ie  Ufiiy(er$eRe>  Oct*tl^23*)  :   > 

3.  Argillaceom  Iron  Ore. 

Tlie  analjrsis  of  this  ore,  given  in  the  last  number  oi^flie  Annakf 
was  incorreetly  stated.  The  reader  will  perceive  that  the  quan- 
tities of  lime  and  carbonaceous  matter,  having  been  obtained 
from  200  grains  of  the  ore,  should  have  been  divided  by  2;  and 
a  small  quantity  of  ahtmina  separated  from  the  precipitated 
oxide  of  iron  being  added, -the  composition  will  be  nearly  as 
follows,  and  ^  it  will  be  found  stated  in  Phillips's  A^ineratogy, 
p.  237,  viz.  '  =    ' 

Protoxide  of  iron,  with  a  trace  of  man- 
ganese   •  •  •  • .  43*26 

Carbonic  acid 29'80 

Silica  and  alumina  • 20*78  ' 

Carbonaceous  matter » .    2*67 

Lime. ,.,    r89 

■?   Moisture  *•. : i........    1*00  ^ 

Loss .••...  MO 

100-00    R.  P. 

t       '.      ^  '   ■  - 

4.  Aberthaw  Limestone. 

This  limestoney  which  is  hightv  esteemed  for  the  goodness  of 
the  hme  which  it  yields,  I  have  round  to  consist  off 

Carbonate  of  lime 86*17 

Alumina 7*10 

«ilica ; ,    8*4e 

Carbonaceous  matter  .•.•••.......,    1-67 

Moisture 1-00  '  - 

Oxide  of  iron.  .....•., ••....    0*66 


•mrm. 


100-00   ,R.  P. 

MlNEBAUJdY. 

6.  Composition. pf  Tourmaline.. 

M.  Gmelin,  who  has  devoted  a  good  deal  of  atlentton  to  the 
analysis  of  this  mineral,  deduces  die  following  conclusions. fpftm 
his  researches.  All  the  tourmalines  hitherto  examined  by  him 
contain  from  two  to  six  per  cent,  of  boracic  acid,  which  appears 
to  be  quite  an  essential  ingredient.    AU  of  them  contain  also 


/ 


two  alkafikie  iNUMs^^^ich^am  a  mixtare^^ia  some  Cftsed  of  potafh 
and  eodaji  in  othen  of  potash  and  lithia«  Magnesia  also  eidata 
in  most  speeimensy  bot  dosa  not  appear  to  be  so  essential  an 
ingredient  as  die  preceding.  Oxide  of  iron  is  sometimes  pre- 
sent in  a  very  large  proportion;  sometimes  it  is . altogether 
wanting., 

The  mbellite,  from  Roz»na,  in  Mahren,  oonsists^  according  to 
his  analysis,  of 

Boracicacid  •••• • 6*744 

Silica^ .•••..♦ 42-127 

Alumina 36-430 

Oxide  of  manganese 6*320 

Lime.. .•.. 1-200 

Potash 2-405 

lithia...... 2043 

Volatile  matter  •.. 1-313 

97-582 

This  mineral  does  not  contain  a  trace  of  soda.  The  substance 
which  Klaproth  and  Bucholz  mistook  for  that  alkali  was  in  fapt 
a.mixture  of  boracic  acid,  potash,  and  litiua. 

The  schorl  from  Eibenstock,  in  Saxony,  which  was  mote 
recently  avafyzed  by  Klaproth,  consists,  according  to  GmeUn,  of 

Boracic  acid 1*890 

SiKca 33-048 

Alumina ....38-236 

Protoxide  of  iron 23-857 

Sodawith  potash.  ••* 3*175 

Lime  with  traces  of  magnesia  ......    0'857 

101-062 

The  tourmalines  examined  by  him  were  six  in  number,  and 
were  aU  from  different  localities.-^(Schweigger's  Journal,  vol. 
xxxviii.  pu  514.) 

6.  Petalite. 

« 

Dr.  Bigsby  has  discovered  Petalite  on  the  north  shore  of 
la^e  Ontario,  on  the  beach  in  front  of  York,  the  capital  of 
Upper  Canada.  It  is  a  rolled  mass  weighing  about  a  ton.  The 
mmeral  has  been  examined  by  Dr.  Troost ;  it  occurs  in  crys- 
taline  masses,  of  a  greyish  white  colour,  with  a  tinge  of  green, 
and  nsenibles  some  varieties  of  Tremolite,  for  which  indfeed  it 
first  taken. — (See  Jour.  Acad.  Nat.  Sciences,  No.  8,  vol.3.) 


7.  New  Localities  of  American  Minerals.  By  John  W.  Webster, 

MP.  MGS.  Lond. 

Zircon  and  Green  Felspar  of  Beverly  (Mass).    In  a  former 
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mmber  of  thii  Jowroil^.iMjreSfllOy  we  bfurenotioad  ttif  4is<f 
Qowtty  0{  gieeo  felspar,  at  Beverly  la  thie  uUUu  Tbs  {«p#i9ifY 
meiufint  found  vefe  met  witb.iai^  stone  waU;  itiree/eeeeik 
tetqed  that  the  materials  for  tbe  c^ostaiction  of  the  waU  'vnere 
taken. frosi  the  oommos^  or  parade  ground  of  Beveily;^'maiigfi 
years  ago.  Application  was  made  to  the  proper  authorities  lot 
l>ei)aiiASion  to  open  the  ground  and.  make  a  thoroudit  examina* 
tion.  Tbe  result  of  this  undertaking  has  been  highly  satisfach 
tory.  The  g^reen  felspar  has  been  found  in  narroiy  veins  tra* 
versing  sienitei  accompanied  willi  crystals  of  zircon,  and  some 
other  substances/ the  nature  of  which  has  not  as  yet  been  satis* 
factorily  determined.  . 

The  crystals  of  zircon  have  an  amber-brown  colour^  a  resin- 
ous and  oily  lustre,  with  a  fracture  somewhat  ponchoidal  and 
foliated.  The  cleavages,  in  some  of  the  crystals,  are  tolerably 
distinct  and  indicate  uie  octohedral  primitive  form.  4-  few  per- 
fect octohedral  crystals  have  been  found. 

The  largest  crystal  in  my  possession,  weighs  30  grains  -iV^'ft 
and  its  specific  gravity  is  4*06 ;  it  is  a  four-sided  prism  termi- 
nated by  a  four«sided  pynunid ;  the  terminal  phoes  being  set 
upon  the  lateral  edges  of  the  prism^ 

With  the  reflective  goniometer  I  find  the  angle  iyf  indinatioR 
130^  12^    The  angles  scratch  rock  crystal 

The  hornblend  and  felspar  which  accompany  these  interests 
ing  substances,  very  much  resemble  those  of  the  zircon  sienite 
cf  Von  Bucb,  witli  a  specimen  of  which  in  my  collection  I  have 
carefully  compared  it.  The  structure  of  this  rock^  and  its  geo- 
logical connexioui^,  are'hi^ly  interesting.  The  following  is 
Von  Buch's  description  of  tne  Norway  zircon  sienite.  ft  is 
strongly  distinguished  froin  every  porphyry  by  the  mf^ificent, 
coarse  granular,  and  sometimes  large  granular  felspar^  partly  of 
a  pearl-gr^9  and  partly  of  a  red  colour,  which  always  strongly 
characterises  the  blocks  by  its  high  degree  of  lustre.  It  is 
equally  distinct  from  granite,  sienite,  or  other  ainiilar  granular 
Btones>  by  the  preponderance  of  the  felspar.  All  the  other  ingre* 
dients  seem  to  be  sunk  in  this  as  a  basis,  and  they  often  appear 
only  occasionally  ;  but  hornblend  is  never  wanting,  and.  this 
homhl^d. is  generally  pretty  characterist«i^  and  distinct ;  long 
blaok  prystalsp  which  possess  a  doi;d[)le  foliated  fracture  bjr  m^ 
of  dispnminatio^  from  mica — ^folia  of  mica  also  pajke^  thqir  ap* 
pearanoe  but  very  rarely ;  and  quartz  shows  itself  ia  ^  smaU 
grains,  so  as  not  to  be  altogether  massed.  It  appears,  in  gene- 
nl,  acoident^y  in  the  composition,  and  we  search  tfaroQgli 
whole  hills  without  finding  it  again*  Wherever  the  grains  of 
the  felspar  meet,  there  remains  almost  always  a  small  angular 
eavity  mto  which  crystals  project.  Among  these,  are  the  crys- 
tals  of  zircon,  which  give  namfi  to  the  rock.  Bpidote  i»  asso- 
f4^te4  with  them  in  fi^e  needles. 


\ 
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In  tbd  poek  at  Berrerlyv  €b^ri  id  a  ^eai  teiideiicy  of  tb»  coim 
ponekit  parte  td  assume  regular  crystalline  forms,  and  a  few  pei» 
fact  oryslails  of  green  felspar  have  beeft  obtlaned. 

P^hasphate  of  Lime.^^l  have  lately  found  a  few  pretfy  distinet 
erystals  of  phosphate  of  lime  near  the  village  of  Stow,  in  this 
state.  The  crystals  are  dis^emtinated  in  rolled  masses  of  a 
coan^e  grained  granite.  They  are  portion^  of  hexiedral  pnsms^ 
of  a  j^eenish-white  colour*  The  fracture  in  the  direction  pamllei 
to  the  b£»se  of  the  prism  is  distinctly  foliated,  and  the  powder 
phosphoresces  on  burning  coals. 

The  same  granite  contains  well  defined  crystals  of  beryl,  and 
here  and  there  a  small  crystal  of  tourmaline. 

Andalusite. — This  mineral  I  found  in  a  rolled  mass  of  white 
qoartz,  in  small  iniperfect  four-sided  prisms,  near  Lancaster. 
The  colour  is  a  reddish-brown. 

t^nmetu-^^A  notice  of  this  mineral  has  lately  been  published 
e  Journal  of  the  Academy  of  Nat.*  Sci.  of  Philadelphia. 
I  h^Ve  visited  the  locality  at  Steriing,  and  find  it  very  abundant. 
The  principal  rock  in  which  it  occurs  is  a  compound  of  quarts, 
mica,  and  spodumen,  weighing  probably  about  thirty  tons.  It 
may  be  called  spodumen  rock. 

Glmmlatidite  occurs  in  small  quantity  at  Sterling,**»-(Boston 
Journ.  of  Philos.  and  the  Arts,  No.  6,  May,  1824.) 

Miscellaneous. 
8*  Oa  the  Came  of  the  Rotatory  Motion  of  Camphor  in  Water. 

(To^eBditox<t(^eAtmait  of  Philosophy,) 
8IE, 

If  your  Cambridge  correspondent  E.  A,  (see  Annals  o{  last 
month)  will  look  at  page  61  of  the  first  volume  of  Nicholson's 
Journal,  8vo»  series,  he  will  find  that  he  is  mistaken  in  supposing 
that  DO  cause  has  been  hitherto  assigned  for  the  rotatory  motion 
of  ^  particle  of  camphor  when  placed  on  tiie  surface  of  water. 
Seyeral  eminent  men,  as  he  will  there  see,  haVe  turned  their 
attention  to  this  curious  subject,  amongst  whom  aire  Benedict 
Prefvost,  Venturi,  and  Caradori ;  and  the  results  of  their  experi- 
ments will,  I  dare  say,  both  interest  and  amuse  your  fnend 
£.  A«  The  paper  alluded  to  is  an  abstract  of  M.  b.  Provost's 
inquiries  on  the  subject,  by  M.  Biot,  who  considers  that  we 
may  infer  from  them,  as  an  established  fact,  that  '*  camphor  is 
moved  upon  the  sur^ce  of  water  by  the  effect  of  the  emission  of 
the  particles  which  compose  it ;  an  emission  that  becomes  per- 
-toptible  to  -our  senses  hy  the  sniell  which  it  produces,  and  by 
the  repulsions  which  it  exercises  against  small  bodies  floating 
tipoQ  the  surface  of  water.  As  the  effect  resulting  bom  these 
different  impulses  does  not  pass  through  the  centre  of  gravity  of 
the  piece  of  camphor^,  this  centre  has  a  progiessire  motion,  and 
the  body  revolves  round  it,'^  &c.    £.  A.  concetyes  the  rotatory 
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motioxi  to  be  wholly  produced  by  the « centre  of  gravity  of  the 
piece  of  camphor^  and  of  the  fluid  displaced  by  it. not  being 
m  the  aaote  vertical  line.  If  that  were  so,  an  irregular  piece 
of  any  substance  capable  of  floating  on.v^ter  should^  under 
the  same  circumstances,  exhibit  the  same  phenomena  as  a 
piece  of  camphor^  which  is  not  the  case.  :  Another,  and  co- 
operating cause  must,  therefore,  be  looked  for ;  and  there  seems 
no  reason  to  doubt  that  it  ,is  correctly  assigned  in  M.  Biotas 
abstract.  Yours,  F.  B. 

9.  Improvement  in  Clocks, 

'  The  .pubUc  papers,  sometime  since,  contained  information  of 
•en  improvement  in  timekeepers,  invented  by  Mr.  Dyer,  of  this 
tity.    We  hope  hereafter  to  furnish  our  readers  with  a  more 

Jiarticular  account  of  this  invention  than  is  contained  in  the 
bUowing  brief  notice  :— 

The  most  important  feature  in  this  improvement  consists 
in  the  application  of  the  spiral  teeth  to  the  wheel-work  of 
clocks,  and  in  Ais  the  pinion  is  reduced  to  a  single  tooth.  By 
tfiis  happy  idea,  Mr.  Dyer  has  greatly  reduced  the  wheel-work 
necessary  to  a  clock,  and  the  friction  is  diminished  in  a  still 
greater  degree ;  as  all  who  are  acquainted  with  the  spiral  gear- 
ing are  aware  that  the  point  of  contact,  between  two  wheels 
with  spiral-teeth,  always  coincides  with  the  line  of  centres. 
Mr.  Dyer  has  also  contrived  a  very  ingenious  method  of  sus- 
pending the  pendulum,  in  place  of  the  spring,  or  knife-edge 
suspension.  This  method  is  to  hang  the  mass  constituting  the 
pendulum  to  a  plane,  the  under  surface  of  which  rolls  at  every 
oscillation  upon  a  fixed  convex  body.  He  proposes  to  give 
^uch  a  curve  to  the  convex  surface,  that  the  pendulum,  in 
vibrating,  shall  be  accelerated  at  every  moment  of  its  descent 
by  a  farce  proportional  to  the  arch  between  it  and  the  lowest 
point ;  this  condition  being  required  to  render  the  vibrations 
isochronal.  Mr.  Dyer  has  not  yet  demonstrated^  the  curve 
necessary  to  obtain  this  result;  but  from  (the  constant  variation 
<tf  the  centre  of  oscillation,  in  a  pendulum  suspended  in  the 
tdnyre  method,  the  cycloid  is  not  the  curve  required.  He  is 
aware  that  his  suspensimi  cannot  be  executed  with  such  accu^ 
racy  as  to  render  the  vibrations  perfectly  isochronal ;  but  he 
may  undoubtedly  obtain  a  near  approximation  to  a  curve  which 
would  render  them  so.— {Boston  Journ.  of  Philosophy  and  the 
Arts,  May,  1824.) 

10.  Method  of  cleaning  Gold  TrinketSy  and  of  preserving  engraved 

Copper^plates. 

The  method  used  by  artists  for  cleaning  gold  trinkets  is  the 
application  of  a  mixture  of  neutral  salt,  intended  to  disengage 
lutric  acid,  with  the  assistance  of  heat.  Dr.  Mac  CuUoch  re- 
commends instead  to  boil  the  trinkets  in  water  of  ammonia, 
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which  dis86lv(BS  the  metaDic  copper  of  the  alloy  to  a  ceitkin 
depth  on  the  surface^  so  that  after  the  operation  the  metal  is  in 
fact  gilded,  nothing  but  pare  gold  being  visible.  Inthis  pro- 
cess the  waste  of  gold/ which  is  dissolved  by  the  acid,  in  the 
process  nstially  employed,  is  avoided. 

Dr.  Mac  Cullocn  observes,  '*  that  it  is  an  unaccountable 
omission  of  chemists  not  to  have  observed  that  metallic  copper 
is  soluble  in  ammonia.  The  solution  takes  place  rapidly  in  the 
heat  at  which  the  water  of  ammonia  boils." 

Copper-plates  are  apt  to  be  injured  by  laying  by ;  a  thin  coat 
of  oxide  foortns  on  thesur&ce,  which  is  rubbed  off  by  the  hand 
of  the  wort&man  in  the  first  inkinj^,  when  the  plale  is  agaio 
odled  into  use ;  and  by  repetition  ofthe  formation  of  oilide,  and 
its  removal^  the  fine  lines  on  the*  plate  are  soon  iniared,  and 
ultimately  obUterated.    Dr.  Mac  Culloch  recommends  the  ap- 

idication  of  common  spirit  varnish  to  the  surface  when  the  plate 
s  laid  by ;  it  is  easily  applied,  and  can  be  removed  when  requi« 
site  by  spirit  of  wine.— (Edinburgh  Journal  of  Science.) 


Article  XV. 
NEW  SCIENTIFIC  BOOKS. 


l*R£PAtltWO  FOR  I^UBLTCATtOir. 

, .  Th/e  Founth  VoJume  of  th^  New  Series  of  the  Memoin  of  tbe  Man- 
chester Literary  and  Philosophical  Society. 
.  A,  Coomendium  of  Medical  Theory  and  Practice,  founded  on  Dr. 
jdullen's  Nosology,  which  will  be  given  as  a  Text  Book.    By  IX 
tJ^iu$,  MD.  in  a  duodecimo  volume. 

'  Mu^cologla  Brltannica :  containing  the  Mosses  of  Greet  Britain  and 
Ireland.  By  W.  J.  Hooker,  FRS.  ASL.  &c.  and  T.  Taylor,  MD. 
MRIA«  FLS.  Ac.    8vo.    WUh  Plates. 

Mr.  Swainsoo  will  i^peediiy  publish  in  an  octavo  volume^  with  m* 
Plates  of  theiaipst  beautilul  humming  Birds  of  Mexico^  ihe***  Zoology 
of  Nfexioo,^^  illustrated  by  general  Remarks  and  scientific  Descrip^ 
tiem.of  the  Animals  collected  by  Mr.  BuUock ;  to  whose  TrsivelB  the 
workis  intended asan  Appendix. 

*  *  *  »  . 

JUST  ruBLisBcn. 

Wade's  Observations  on  Fever.    8vo.    4*.      ^ 

Woodford's  Catalogue  of  Phsenogamic  Plants  in  Edinburgh.  IStarOL 

Harrison's  Surgical  Anatomy  ofthe  Arteries.    Vol.  I.    12mc^    5^ 
Sandwith'g  Introduction  to  Anatomy  and  Physiology.    12nio.    9ks. 
The  Butterfly-Collector's  Vade-Mecum.    12mo.    5s, 
Stevenson's  Historical  Sketch  of  the  Progress  ofDiscoveiy,  Nafvi- 

gation,  and  Commerce,  from  the  earliest  Records  to  the  beginning  of 

3ie  19th  Century.    8vo.    14j?. 


99  Neu>Paiefas.     -  [Ji^iy; 

.   Otter'sLireandRemaiufioftheRev.E* D.Clarke.    4to.    SI.  Si. 
.    The  Encyclopaedia  Metropolitana,  Part  XII.  containiBg,  among 
other  8ubje.cts>  the  completion  of  the  article  on  Magnetism^  Electro- 
magnetism,  and  Electricity ;  and  from  Cap  to  Chi  in  the  Miscella- 
neous  Division. 
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Articli?  XVI. 

NEW  PATENTS. 

J*  Crosby^  Cottage-laae,  City-road^  for  his  iaq>rovement  in  the  eon* 
•truction  of  lamps  or  lanterns,  for  the  better  proteetioii  t^  die  light 
against  the  effeets  of  wind  or  motion.— May  5. 
.    J.  \^neyt  ShankUn^  Isle  of  Wight^  for  improvements  in  water-ckwets. 
— May6- 

W.  Cleland,  Leadenhall-street,  for  his  Improvement  in  the  process 
of  manufaoturing  sugar  from  cane  juice,  and  in  refining  of  siigar  and 
other  substances.— ^May  6. 

J.  T.  Paul,  Charing  Cross,  mechaniiftt,  for  improvements  in  the  me- 
thods of  generating  steam,  and  in  the  application  of  it  to  various  use- 
ful purposes.*— May  13. 

«r.  Potter,  Smedley,  Lancashire,  spinneir  &nd  manufacturer,  for  cer- 
tain improtvements  in  loomi,*-May  18. 

J.  Perkins,  Fleet-street,  engineer,  for  his  improved  method  of  throw- 
ing shells  and  othef  projectiles. — «\Iey  lo. 

W.  Church,  Birmmgham,  for  improvements  in  the  apparatus  used  in 
casting  iron  and  other  metals. — May  15. 

J*  H.  Ibbetson,  Smith^street,  Chelsea,  for  impvorements  in  Ihe  ma- 
nufacture of  gas. — ^May  15. 

L.  W.  Wright,  Wellclofte-squure,  engineer,  for  improvements  in 
aiaehinery  ler  making  pin8.«*-May  15. 

J.  Luckcock,  Round  Cottage,  fidgebaston,  near  Birmhigfaam,  for 
his  improvement  in  the  process  of  manufacturing  iron  jt— May  15. 

W.  H.  James,  Cobourg->Place,  Wtnson-green,  near  Birmingham, 
engineer,  for  his  improved  method  of  oonslruoting  steam-carriages.-— 
May  15. 

•T.  Parkin,  Bach^s*row»  City-road,  merchant,  fot  improvements  in 
machinery^  for  printing.— May  15. 

J.  Dickinson,  NaiA  Mill,  Hertfoftl,  for  his  method  of  cutline  cards 
by  machinery,  and  also  a  process  for  applying  paste  (ft  other  adhesive 
matter  to  paper  by  means  of  machineiy.— >-May  SO. 

J.  Cook,  Birmingham,  gtth-maker,  for  improvements  in  the  method 
of  making  and  constructing  locks  for  guns,  pistols,  and  other  fire- 
arms.*~R£ty  20. 

T.  Marsh,  Charlotte-street,  Porthmd-place,  saddler  and  harness* 
makes,  for  an  improvement  in  the  tnakiuff  of  saddles* — May  20. 

J.  ^nhey,  Shanklin,  Isle  of  Wight,  for  nis  method  of  supplying  water 
or  fluids  for  domestic  or  other  purposes  in  a  nsanner  mere  extensively 
and  economically  than  has  hitherto  been  usually  practised. — ^May  22. 

B.  Black,  South  Molton-street,  Hanover-square,  lamp  manufacturer, 
for  his  improvement  on  carriage-lamps. — May  25. 
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METEOROLOGICAL   TABLE. 


4                               * 

• 

BAROXBrBB,             1 

Thsruohvteii.  I 

18M. 

WiidU 

Mas. 

MiB. 

Max. 

Min. 

Evap* 

Bain. 

51h  Men. 

• 

Maj  1 

s    w 

30*05 

30^0 

66 

51 

.» 

11 

2 

N 

30*00 

29-71 

61 

41 

^^ 

24 

3 

N    W 

ii9  77 

29^ 

47 

40 

.  «^ 

M 

4, 

N    W 

29*98 

;   29-77 

59 

3»    . 

«M 

'l^aM 

5 

S     W 

30*01 

29-98 

63   < 

47 

^mm 

08 

6 

S     W 

30*01 

2999 

66 

42 

m^. 

05 

7 

N  • 

30-27 

30-01 

68 

43 

•^ 

8 

N 

30-40 

30-27 

68 

48 

•■MM 

9 

S       E 

30-40 

30-13 

62 

39 

'mb^^^ 

' 

10 

N      £ 

30-13 

30-09 

■  69 

42 

•84 

• 

11 

S 

30-09 

3003 

54 

44 

•^ 

MMilM 

12 

N      £ 

3003 

29-99 

SS 

40 

_ 

17 

13 

N      £ 

29-99 

2970 

50 

42 

— 

48 

14 

N      £ 

2970 

2967 

48 

43 

^^^^rt 

59 

15 

N      fi 

29*91 

2965 

46 

42 

-^ 

1-67 

16 

N 

30-05 

29*91 

56    1   S? 

— 

-^  • 

J7 

N    W 

30-06 

30-05 

55 

44 

^^ 

18 

N     W 

30-06 

29-93 

55 

37 

«^ 

.^ 

19 

N    W 

2993 

29-87 

56 

40 

— .  " 

20 

N    W 

30-00 

29-87 

57 

29 

— 

- 

21 

£ 

30-07 

30<X) 

61 

52 

«^ 

.2» 

N  .,  El    30tP7 

.3003 

56 

32 

— * 

•^ 

23 

N    W 

3003 

30-02 

61 

42 

— 

— « 

24 

N. 

30-26 

30?02 

58 

54 

•94 

11 

25 

N      £ 

30-49 

30-26 

6a 

48 

«^ 

:)6 

N 

.30-64 

30-49 

n 

46 

•»«• 

,    1 

87 

N    W 

30-64 

30-61 

70. 

40 

•^ 

28 

s    w 

30-61 

30-40 

76 

41 

mm. 

^ 

K     £ 

3Q*M 

29-93 

6a 

51 

.«— 

. 

.                         ^ 

JT  E, 

29-99 

29-98 

68 

48 

*^ 

01 

'                          31 

Is    W 

30-23 

29-99 

70 

48 

•82 

F 

30-64 

29-65 

76 

29 

2*60 

3-79 

1 

1 

»                 • 

•         »   « 

- 
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The  obaocitttiGnaki  each  line  of  the  taUe  mlf  td  a  period  of  twentj^foiir  houn, 
lMgnning4t  9  A.M.  <«  the  day  indicated  in  Ae  flitt  cpliinuu  A  dash  denotea  thai 
th^joeilBljtifiii^Hded  in  the  next  following  ohMwatio^. 
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REMARKS. 

FIJ^  MaiUh.'-A.  FiM.     S,  S.  Rmnj.    4,  5.  Sboverf.    a— a  Fine.    9.  Fine: 
ft  lolar  halo,  coloured,  a  little  before  timwt     10.  Fine :  a  lunar  halo  of  the  higeit 
diameter.    11.  OlrpPCasM  (pol^ipnd,:  a  lanarln^  at  fighl,  i^h^a  1|pn|fat  spot  on  each 
side,  at  the  sMae  heiglit^   Ae  moon.    12.  I^howcn.      Ill  kain^      14.  Bainy. 
15.  Rain,  without  ceasing,  all  day.    16.  Cloudy.     In  consequence  of  the  heavy  rains 
of  the  last  four  days,  amounting  on  the  whole  to  2*91  indies,  a  flood  was  naturally  ex- 
pected this  morning ;  and  tovai^  evening  the  waters  mse  suddmly  in  the  sea,  and 
piissing  over  aU  the  banks  of  the  level,  soon  filled  the  marshes,  and  an  the  course  of  the 
night  rose  to  an  unprecedented  height,  being  9^  inches  higher  than  in  the  flood  of  1809. 
Thehouses  in  the  marshes  south  of  the  road  were  filled  neatly  to  the  chamber  floors,  and 
some  of  the  inmates  removed  with  great  difficulty:  the  flood  remained  stationary  for 
nearly  S4  hours.    On  Uie  Uth  in  the  afternoon,  it  b^an  very  gradually  to  subside,  and 
on  the  18th,  in  the  morning,  was  much  abated ;  the  marshes  still  presenting  the  appear- 
ance of  abed,  the  tops  of  the  trees  appearing  in  places  only.    17 — 19.  Cloudy  and  fine. 
SO'-SS.  l^ine^    84.  Horning  ahovwy.    ,9&— 29.  Fine.    Sa  Fine:  «  i%ht  dwwer 
in  the  iRonytig*-  Jl,  C^ciy  an4  fine. 


I 


f 


RESULTS. 
Winds:    N,  6;  NE,  8  j  fi,  3^  SE,  1 ;  SW,  5 ;  NW,  8.'  ' 

Baometar:  Miean  hoigbt  ,  . 

Forthe  monib il. ...........  3b«070  inclief. 


I'     t 


f "  i 


FoKithelvoarj^flriod^ending.tb^SQl^^o..'.*^.. ...««.  99r916   . 
For  14  days,  ehffing the Sthdiioon  north);  .,.../,...  Sft*9fe 

For.14 days,  eqdfng the 22d (moon  south).  .. ....?••,•  ^^f  73  . , 


«    > 


I 


<    »  »     * 


ThcnpoMne^:  Mean  height 

For tlie month.... ;.....* •.,... ...... 4. v  5^004* - 

For  the  hinar  period. ••••.••.....•.f...  51*606 

Fpr31dajf,  AesutiinXa^niS*. ....... .p.... ......  51*693 

Evaporation i..... .....,•... 2*60  in* 

Rain S*79 

Laboratory f  Stto^,dr  SMh  Monihj  24,  1824.  R.  UQWARO. 
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BJemarJcs  on  Solar  Light  and  Heat.    By  Baden  Powell,  MA.  of 
"-■■■'       Oriel  College,  Oxford,  and  FRS. 

iCofttHmfdfiom  yoL  vii.  p«  406.) 

(27.)  In  the  conclusion  of  a  former  paper  I  alluded  to  Aome 
further  experiments  which  were  to  follow^  relative  to  the  ques- 
tion of  the  proportion  obtaining  between  the  heating  and  illumi- 
nating effects  of  the  solar  rays.  The  method  of  experimenting 
alluded  to  is  one  which  I  have  not. been  able  to  apply  to  any 
extensive  series  of  different  intensities.  It  consists  in  compar* 
ing  the  effect  produced  on^a  blackened  thermometer  by  the 
focal  light  of  different  lenses,  with  the  relative  calculated  inten- 
sities of  the  rays  in  those  foci.  Thus  we  may  ascerHftin  whedier 
at  .these  high  intensities  the  same  proportion  is  maintained. 
Without' proof  we  cannot  absume  that  it  is;  and  a  very  few 
compariidcytis- may  be  sufficient  ta  show,  whether  the  proportion 
is  neaijv  preserved,  or  wbatber  there  be  imy  coosideijable  devia- 
tion from  it. 

(28.)  When  thermometers  are  exposed  to  the  action  of  radiant 
matter  there  are  several  considerations  to  be  attended  to  in 
comparing  their  observed  risings  ;  and  it  will  be  c()nvenient  in 
the  nt^juiitfLnce  tp  bring  these  considersitions  into  one  point  of 
view. 

A  thermometer  expos'ed'to  radiant  matter  absorbs  heat  only 
on  one^half  ofita  surfaoe,  while'the'6tiierhalf  is  radiating  again 
its  acquired  heat,  and  the  observed  effect  depends  upon  the. 
equilibrium  which  obtains  between  them.  In  particular  cases 
only  part  of  one  surface  may  be  .exposed  to  beat :  the  difference 
between  such  part  and  the  whole  surface,  together  with  the 
absorbing  and  radiating  powers  of  the  surface,  must,  therefore, 
be  lutk^ii'  into  consideration,  ils  sdso  the  rate  of  commudicaiicm 
of  heat  dependent  on  the  mass. 
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Let  the  portion  of  the  surface  of  the  bjilb  exposed  to 

radiant  matter • • . . . .  =  a 

Diameter  of  the  bulb =5  d 

Its  surface •;•••.  t  ••«•••  t »  $ 

The  observed  rise  in  a  given  time s  r 

The  power  of  the  coating  for  absorbing  heat  (of  whiat-* 

ever  kind) •••••#••.•••• .-• cs  p 

And  for  radiating  it =  k 

Ttie.  ii^tensitjf  of  oeating  powisr  •«••••«••«, «.v cs  h 

The  general  formula  easily  deduced  on  the  above  considera- 
tions wul  be, 

^h   '-^ 

When  the  whole  hulb  is  exposed^ 

t 

/.aw|.andi.=^=  1, 

And/.-^  ss  rd. 
Comparing  two  different  cases, 

^P  *i   ^  r . d  > tf ,  (»  —  g)  ^. . 

AiPi*      r,.d,. «(,,-.«,)  " ^a; 

If  A  si.  we  thus  obtain  the  value  ot  ^-r* 

If  the  bulbs  are  equal,  this  =s  r'^jTj') ••••(?) 

And  if  the  coating  be  the  same,  it  ss  -,  and  if  A  =  A|  it  =;;  I. 
When  the  whole  bulb  Is  exposed,  we  have 

htPxk        r. .  (f,    ••••'•'• *y^) 

If  in  this  last  case  the  thern^ometers  be  exposed  to  simple 
radiant  heat,  assuming  the  universality,  of  the  law,  that  the 
absorptive  is  proportional  to  the  radiating  power  of  a  surface, 
we  shall  have  ^      .     > 

p  f9  k,  tad  pi  xs  kf 
And  if  A  ^  A.  then  ^  «  1,  or  -  «  ^. 

Or  hence  we  night  denve  a  neiit  and  shnple  method  of  veri- 
fying that  law. 

1%e  relative  values  of  jp  and  k  as  compared  with  a  surface  of 
glass  in  particular  cases,  may  be  obtained  by  coating  only  half 


the  surfece  of  the  btdb,  w»A  expowig  ti^t  ^  plab  or  coated 

side  to  the  same  intensity  of  heat.    The  rKi^io  -  piay  be  obtained 

bv  j^mti^ig  two  bolU  i^owp^tely  ^o^ted  to  tbe  «ctme  pointy  ind 
ODserving  their  rates  of  cooUjogv 

The  case  (C)  is  the  same  as  that  investigated  in  the  Phil. 
Trans.  1800,  No.  19,  note,  p^  447* 

•        *    •  ' 

{i29.)  Compamon  of  the  Focal  Effect  of  Two  Jjen$^  on  q  Ther-- 

monster  cocited  with  Indian  Mk* 


Focua. 


Min. 


0 

1 


0 


0 

I 


mrmmf^'^'mm 


LensL 


I*     »mr 


18 
60 


15 

46 


19 
51 


Mean 


Piff. 
3^0 


"^■rtMata 


8. 


^MMMI 


18 
27 


30-0 

^■■i"i^l    I J    ■   till    >j^ 


32^0 


31-3 


16 
28 


i^i^waF>M«M«^ 


16 
26 


Diff. 

11-0 


>«>*• 


iO-O 


^«^i« 


■■■MVM»^>'>Wi^»»a^i^«i««am«i^B**'t*MariBtewiw^aiP 


10-0 


10-3 


la  order  to  proceed  to  this  coii^>arisoii,  we  must  first  observe, 
tl^at  when  in  uie  formula  we  take  a  •  dr,  it  is  on  the  supposition 
that  parallel  rays  impinge  on  a  spherical  surface.  With  the 
focMs  this  is  not  the  ease,  and  from  t^e  cpnFQ|:gence  q{  the  r^s, 
as  well  as  from  their  greater  intensity  at  the  outer  edge,  we  may 
ill  this  case  assume,  without  fear  of  error,  ^hat  a  :^  the  ^res^  of 
the  section  of  the  rays  impinging,  and  thus  apply  the  formula. 
Thus  we  have  the  following  data :         ,     . 

From  the  above  experiments,  r,  =s  10,  r  =  31 :  it  is  also 
evident,  that  j>  s=  ^y  and  k  ^  kt*  By  measurement,  the  diame- 
ters of  the  focal  disks  were  : 


'1 


Lens  1. 

0-26  inch 
.*.  the  ^reas  0-049  =  a 


Lens  2. 

0-16  inch 
0-021  =  a. 


d  sa  0-46  .-.  s  =  -636. 
Hence  «  —  aj  =»  -615  i  ^  a  «a  '687, 
and  we  have  to  apply  the  case  of  the  foni^  (B) 

(30.)  In  order  to  calculate  the  respective  intensities  of  light, 
Dt  number  of  rays  collected  in  the  focus  of  each  lens,  we  may 
easify  piToceed  by  the  well-known  tlieorem, 

g2 
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Let  d  as  diameter  of 'aperture, 

/*  ss  focal  length  of  lens.  No.  1. 
df,J^,  those  of  lens,  No.  2. 
I,  and*!'',  ss:  the  respective  intensities  of  the  rays  collected  in 
the  sun's  image,  or  focal  luminous  disk. 
Then  we  have 

I      e^.f* 
V ""  if' ./» 
By  measurement  I  found 

In  Lens,  No.  1,  d  =  3-25  in.  .-.  i^  =  10-56, 

/«7-6         .-./*=  66-26, 
In  Lens,  No.  2,  d'  ^  1-76  in.  .-.  d'^  =    3-06, 

/  =  3  .-./»  =  9. 

.*  I  10-56  X  9  95*04  1  , 

H«^^^  V  =  3  06  X  56*85  =  iTiHi  =  vSi  "^^^^^^ 

If  we  admit  the  validity  of  certain  experiments  which  seem  to 
prove  the  existence  of  an  exterior  heat  surrounding  the  luminous 
cone  of  rays,  this  would  affect  the  bulb  in  each  case  by  a  small 
quantity  in  addition  to  the  direct  effect  of  the  light.  But  since 
me  total  effect  has  been  shown  to  be  very  closely  in  proportion 
to  the  intensity  of  focal  light,  it  would  follow  that  this  exterior 
heat  must  be  in  extent,  or  in  energy,  exactly  in  the  same  pro* 
portion,  supposing  its  absolute  value  sufficiently  great  to  produce 
a  perceptible  effect. 

iTiese  experiments  prove  for  the  two  particular  intensities 
under  exammation,  that  the  proportion  of  heating  to  illuminating 
intensity  is  closel^r  maintained.  It  might  be  satisfactory  to 
extend  the  comparison  with  lenses  of  other  powers,  qualities, 
&c.  but  as  the  aoove  result  is  not  of  a  nature  which  requires  the 
admission  pf  any  new  principles,  and  agrees  with  what  we  should 
be  prepared  to  expect,  I  conceive  it  unnecessary  at  present  to 
carry  tne  examination  any  further. 

(31.)  With  a  similar  object  in  view  in  some  subsequent  expe- 
riments, I  employed  such  a  difference  of  intensity  as  is. afforded 
by  two  sections  of  the  luminous  cone  formed  by  a  lens,  one 
being  made  near  the  lens,  and  the  other  near  the  focus. 

In  two  such  positions,  one,  at  j.  inch  from  the  lens,  the 
other  near  the  focal  point,  or  at  about  seven  inches  distance,  the 
thermometer,  blackened  as  before,  was  placed  successively. 
The  rise  in  30  seconds  was  (mean  of  three  trials). 

At  ^  inch  from  lens 2^  «s  r 

i^ear  locus.  .*«.«.«*.«ft*.a*»«f«««  ^U  -«  ss-  ir^ 

Ilo  obtain  the  proportions  of  light  in  the  two  cases,  I  measured 
the  diameter  of  the  luminous  circle  formed  by  the  tai^er  section 
when  the  vays  were  intercepted  by  a  plane  at  the  distaiice  of 
one-quarter  of  an  inch  below  the  lens.  The  diameter  was  very 
nearly  2*8  indies  ss  d^  whofie  square  »  7-84;  4ihe^  diasoeter  of 

t  •  .*■■  •''.'•  '   •  \        '  ''ti' 
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fbebulb  (as. before)  ±i'(M6  inck;  the  diameter o£ the  section 
near  the  focaa  ts-^i  s:  03  inch ;  its  square  '09. 

In  order  to  obtain  the  true  ratio  of  the  heating  effects,  we 
haiKe;to.^pply  ihe  case  of  the  formula  (B)»  .•  By  expeaioei^i'.we 

have  -  =  s;.:  by  measurement  a.  =  •0706. 

And  s  =  6361  .•-  s  -  «»  =  -6655. 
Here  also  the  case  of  the  formula  (C)  applies,  and  we  have 

^-^^  =  2  ;  thus  on  the  whole  since  p  =  pi,  and  fc  =  ft, 

h        /2  X  -0706  ^  \  1^      I J_ 

A,  ™  \     -5665      ^  /  4  •  20  ""  80  • 

Hence  also  we  have  for  the  intensities  of  light  in  the  two 
cases, 

I         £j« •OQ         l^ 

f  ^   iP  ""  7-84  ^  87  • 

In  obtaining  this  ratio,  however,  there  are  evidently  several 
sources  of  error ;  the  loss  of  many  rays  before  they  amve  at  the 
.  focus;  ^e  less  intensity  towards  the  central  part  of  the  cone 
(where  <^e  thermometer  was  placed),  on  these,  and,  perhaps, 
other  groupds, .  it  would  be  necess^y  to  reduce  tne  ratio 
obtained. 

The  former  ratio  (as  also  in  other  instances)  is  subject  to 
somie  uncertainty,  owing  to  the  difficulty  of  observing  accurately 
the  rise  of  the  thermometer  under  the  strong  impression  of  focal 
light ;  but  upon  the  whole  it  is  evident  that  here  also  an  equality 
of  ratio  may  be  inferred  as  pearly  as  the  nature  of  the  operations 
will  allow. 

If  there  be  an  exterior  heat  about  the  focus,  this  should  affect 
the  above  ratio;  but  since  the  proportion  obtaiping  is  very 
close,  we  may  infer  that  the  ratio  of  the  intensities  of  light  is 
really  greater  than  that  of  the  heating  effects,  but  that  the  pro- 

J>ortion  is  .preserved  by  ibe  sum  of  the  heating  effect  of  the  focal 
ight,  tojgether  with  the  exterior  heat.  The  above  experiment 
cannot  be  considered  sufficient  to  enable  ]us  to  determine  such  a 
point,  but  I  hope  shortly  to  be  able  to  give  it  a  more  complete 
examination,^ 

,  (32.)  In  like  manner  we  might  proceed  to  compsgre  the  effects 
of  the  rays  in  their  natural  diffuse  state,  and  when  brought  to  a 
focus,  if  we  had  any  tolerably  accurate  method  of  allowing  for 
the  quantity  of  light  lost  in  passing  through  the  lens,  and  in  not 
converging  accurately  to  the  focus.  The  former  datum  might, 
perhaps,  be  supplied  from  Sir  W.  Herschel's  determination 
<FhiL  Trains*  1800),  and  the  lattar  we  might  probablv  estimate 
by  a^coessively  diminishing  the  aperture  till  the  focal  effect  on 
the  thermometer  becomes  aiminisned.  The  least  aperture  with 
which  it  continues  undiminished,  compared  with  the  whole, 
wQ9kl.gj,Y0  nearly  .the  peoportioQ  of  rays  brought  to  the  focus. 
(33.)  In  the  precedmg  mstances  we  have  compared  the  pro- 
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pbtiUm  of  heallilg  fo  illttiniM^^  eifbdt  in  nliftdt  icBg&t  of 
different  intensities.  Another  point  of  isquiry  whi^  afiil^ttred 
to  me  not  Uttfntetesting  in  relMi6n  to  di4  uoM  Bubjeot^  ig  the 
mmilar  qtK^flUon  trith  respect  to  the prbportiont Cheating  etfeol 
developed  by  differences  of  light  in  respect  of  the  light  of  dark 
colour  of  surfaces :  and  whether  the  same  proportion  which  is 
ofosejved  in  the  heat  produced  on  a  black  and  on  a  white  sur- 
face at  o/dinary  intensities  is  preserved  or  not  at  higher  degrees 
of  concentration  in  the  rays. 

The  heating  effect  of  light  is  commonly  said  to  be  produced 
by  the  absorption  of  the  rays,  and  is  supposed  to  be  proportional 
to  the  degree  of  that  absorption*  In  order  to  advance  towards 
a  clear  and  systematic  knowledge  of  the  subtect,  it  would  be 
necessary  that  this  should  be  proved,  especially  as  we  may  thnn 
become  better  acquainted  with  the  nature  of  the  heating  effect 
developed  or  excited  when  light  impinges  on  surfaces  of  different 
colour. 

We  have  not,  perhaps,  any  very  precise  idea  as  to  the  mode 
by  which  light  exerts  its  heating  power ;  nor  can  it  be  assumed 
that  any  exact  proportion  is  followed  by  the  absorbing  power  of 
surfaces,  with  the  degree  of  heat  produced.  It  is  obvious  that 
a  variety  of  laws  may  be  supposed  to  obtain. 

The  heating  effect  may  not  be  in  proportion  to  the  quantity  of 
light  absorbed,  or  the  quantity  absotbed  may  not  be  m  the  pro- 
portion of  that  impinging,  or  both  may  take  place  jointly. 

It,  therefore,  becomes  necessary  to  inquire,  first,  whether  on 
the  black  and  the  white  surface  the  heating  effects  are  in  the 
same  ratio  as  that  of  the  intensities  of  light  acting  upon  them ; 
secondly,  whether,  in  the  case  of  the  diffuse  and  of  the  concen- 
trated rays,  the  black  and  white  surfaces  receive  heating  effects 
in  the  same  ratio  as  that  of  the  light  which  acts  upon  them  in 
respect  to  their  colour. 

(34.)  Itt  order  to  follow  up  these  inquiries,  the  following  expe- 
riments were  tried. 

I  em^oyed  two  thermometers,  one  having  its  bulb  coated 
with  Indian  ink,  and  tixe  other  with  a  thin  paste  of  chalk  and 
water.  They  were  both  fixed  on  one  mounting,  so  that  it  might 
be  safely  assumed,  that  they  were  both  equally  exposed  tx^  the 
heating  power  to  which  they  vrere  subjectea;  and  th6  bdbs 
were  completely  free  from  any  contact  with  the  mounting,  more 
than  one-eighth  of  an  inch  intervening  on  all  sides. 

By  measurement,  the  following  data  were  obtained : 

Diameters  of  the  bulbs ^=  '55  in.  d^  =  '45 

Whence  the  surfaces 55r'960  S| ='636 

Diameter  of  the  focal  disk  =s  *  25, 

wbeace  its  area  a  5=  '049. .  •     —'049  —-049 

'901a?3-a         •687«5,-d 

And  a  si  ai 
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Siibstittttiiig  these  raluea  in  the  formtda  (A),  we  bavej  with 

the  foooflj  the  correction 

d   9^m  _  55       m      1000         IIW^ 


With  the  diffuse  rays,  it  becomes  • • ,  •  •  (C) 

d^      1000 


818 


188 

^"^loo- 


j(35.)  To  compare  the  beating  effectS|  the  following  sets  of 
e)cperiments  were  made : 


Focus.    Rise 

inSOseconib, 

DiffiiMikjrs.    KieinSminiitn. 

Hi.  A.  White. 

Th.  to.  Bl«ic 

TI1.A.  Wbite. 

Th.  B.    BhKk. 

12 

47 

2-5 

6fl 

11 

44 

2 

6-6 

11 

42 

1 

2-5 

11 

45 

2-76 

7 

12 

48 

1-26 

3 

10-5 

40 

3 

7 

12 

47 

12 

47 

The  ratios  of  these  respective  quantities  in  each  case  agree 
very  nearly  amon^  themselves.  We  may  obtain  the  mean  ratio 
in  each  case  by  taking 

Mean  11*4      |        45        |       2*08      |       5*6 

Hence '.=:^^   I    7,  »»  ffg 

Hence^  since  in  each  case,  A  as  A,  we  obtain 

T    xu    ^  p*i        1        1000        1 

in  the  one  case.  ^<— ^  as  —  x  —  =s  — • 


Pik 


638 


2-07' 


Andintheother,L%  =  25X^-515. 

(36.)  Another  set  of  experiments  in  which  the  coatings  were 
mutually  changed,  were  as  follows : 


Foeiu.    Riw  in  30  Mcomb. 

IDiAue  njt.    Blac  In  S  minutes. 

TI1.A.    BhdL 

Th.B.   WMto. 

Th.A.    Black. 

TkB.  WUte. 

36 

28 
27 

28 
28 
26-5 

18 
16 
16 
17 
17 
17 

6-26 
4-26 

7-6 
6 
6 
7'76 

3 

2 
3 
1-75 

2'76 
3-5 

Mean  6  ex.  27 

16-8 

6-95 

2-5 

.  r   _     I 

-—     .  -  ri  ~  H 

If,*         t-6  ^  16 

1  '~  »9 

r          I 
»3        V^i""  »«.* 
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The  former  set  of  experiments  gives  the  ratio  ia  the  focus 

somewhat  less  than  in  the  diffuse  rays,  the  latter  somewhat 

greater.    We  may,  therefore,  fairly  infer,  that  tiie  ratios  are  very 

1  1        • 

nearly  equal  in  the  two  cases.    The  means  are  ^^  and  jjr. 

The  small  difference  between  these  two  sets  of  experiments 
must  be  attributed  to  the  impossibility  of  laying  on  the  coatings 
in  the  second  instance  so  as  to  be  sure  that  they  are  of  precisely 
the  same  thickness,  roughness,  &c.  as  in  the  first ;  but  the  dis- 
agreement is  so  small  as  to  show  that  such  an  equaUty  was  as 
nearly  attained  as  perhaps  was  possible. 

(37.)  Being  in  possession  ot  these  two  sets  of  experiments, 
we  might  have  deduced  the  result  without  any  reference  to  the 
formula.  Proceeding  by  this  method,  therefore,  we  may  ascer- 
tain the  accuracy  of  the  data,  and  thus  also  tend  to  show  how 
far  the  other  investigations  here  made  are  to  be  relied  on.  It 
will  be  evident  that  we  have  in  these  two  setSj  with  the  foci, 

^-r  =  o^  X  -  1st  set. 

Pi  A         3*9        n 

And  ^  s=  --  X  -  2d  set. 

p.  k         1*0        m 

In  the  same  way  with  the  diffuse  rays, 

^  =  SIS  X  ^  1st  set. 

Pt  k        2*6         n' 

And  ^  =  jSj  X  -^^  2d  set. 

p,  k        2*3        m' 

Hence,  as  before,  |;^I  «  5^, 
And  .-.jA^s^  nearly, 

results  which  agree  very  closely  with  those  otherwise  obtained; 
(38.)  In  order  to  separate  from  this  result  the  value  of-,  I 

ascertained  -    by  independent  experiment :  heating  the  two 

thermometers  to  the  same  point,  and  then  observing  their  rates 
of  cooling,  as  follows : 
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Th.  A. 

White. 

Th.B, 

Black. 

Heated  to  •••• 

23 
21-26 

Diff. 

1-76 

23 
21 

28 
24-75 

Wff. 

Cooled  in  2  minutes  to 

2 

• 

28 
26 

3 

3-25 

- 

24 
21-75 

2-26 

24 
21-6 

2-6 

23 

20 

3. 

23 
19-75 

3-26 

Mean 

2-5 

2-76 

Hence  -  = 


i-i* 


Hence  on  the  same  principles  as  before  (r  and  fi  being  now 
the  respective  rates  of  cooling),  we  have 

J  =  J7-J- ;  and  since  by  experiment 


1000 


7,  ""  11  dj  ""  818' 

We  obtain  -  =  — . 

Whence  taking  ^  =  gis^  we  get 
^--± 

Here  again  if  when  the  focus  was  thrown  on  the  bulb,  it  was 
encompassed  by  a  sort  of  penumbra  of  a  heating  effect,  this 
being  of  the  same  nature  as  simple  heat,  acted  on  the  black  and 
white  surfaces  in  the  inverse  ratio  of  the  diameters,  and,  there- 
fore, tended  by  the  addition  of  very  small  quantities  in  that  ratio 
to  each  of  the  terms  of  the  ratio,  to  increase  it,  though  probably 
the  effect  was  altogether  too  small  to  be  perceptible. 

(39.)  We  now  proceed  to  compare  these  heating,  effects  with 

the  intensities  of  light  absorbed  by  the  black  and  white  surfaces. 

.  In  the  first  instance,  I  attempted  roughly  to  estimate  the  pro- 

Eortions  of  light  reflected,  and  thence  reciprocally  absorbed  by 
lack  and  white  surfaces  in  the  following  nianher:'On  a  red 
ground  were  fixed  a  black  and  a  white  small  circtilar  disk;  also 
two  similar  disks  on  a  blue  ground.  Remaining  at  a  fixed  dist- 
ance from  them,  having  first  darkened  the  room  completely,  I 
increased  by  degrees  the  aperture  of  a  sliding  shutter,  till  first 
the  white  disk,  and  then  the  black,  became  visible.  This  was 
repeated  several  times,  and  the  mean  ratio  of  the  size,  of  the 
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aperture  neceseftrr  forthe  two  effects  iroidd  gire  the  proportion 
of  light  reflected  by  the  disks. 

In  the  saine  way  also  I  tried  the  distances  from  the  eye  at 
which  the  disks  became  iavisible  ia  a  room  pai:tial]y  divrkened* 
Such  trials^  howeYer,  caiir  never  be  susceptible  of  any  acoar^cy 
from  the  difficulty  of  saying  precisely  whea  the  object  is  visible 
or  not.  I,  therefore^  conceive  it  unnecessary  to  detail  them 
further  tlian  to  mention,  that  the  results  uniformly  gave  a  ratio 
not  very  different  from  that  above  given,  as  the  ratio  of  the 
heating  effects  produced  respectively  by  the  proportions  of  light 
which  we  suppose  absorbed  by  the  surfaces. 

It  became  necessary  to  seek  for  some  other  method  of  ascer- 
taining this  point ;  a«d  in  this  I  succeeded  as  follows : 

(40.)  Assuming  that  within  ordinary  limits^  the  beating  effect 
is  preciaely  as  the  number  of  rays  impinging,  we  may  proceed 
to  a  simple  and,  perhaps^  sufficiently  accurate  methoa  of  esti- 
mating the  relative  proportions  of  liG^t  absorbed  hy  the  black 
and  white  surfaces  employed  on  the  thermometers  from  observ- 
ing the  quantities  r^cted.  These  data  I  obtained  by  fiacmg 
the  photometer  in  toe  sun's  light  having  the  bulb  protected  by 
a  small  screen  from  the  direct  rays,  and,  therefore,  affected  only 
by  the  light  reflected  from  a  surface  of  paper,  painted  in  one 
instance  with  Indian  ink,  and  in  another  with  chalk  'y  and  fixed 
in  contact  with  the  outside  of  the  glass  case  of  the  instrument, 
on  the  side  opposite  the  sun,  and  extending  round  two-thirds 
the  circumference  of  the  cylinder. 

The  following  are  the  results  of  a  set  of  experiments  conducted 
in  this  way : 


Exp. 


1 

o 

3 
4 
5 


To  obtain  the  mean  ratio 


Or 


Riie  in  I  minate  }>jVi^t  ifflected  fiom 


Black  suiftce. 


6 
6 
6 
7 
6 


6-2 


1 


White  aui&oe. 


14 
12 
13 
14 
14 


13-4 


2*1  nearly 


Hence  we  may  take  the  pro{>ortions  of  hght  absorbed  hjibA 
two  surfaces  in  the  inverse  of  this  ratio. 

This  ratio  may,  howerer,  possibly  be  rather  too  small,  from 
the  circumstance  that  a  small  portion  of  light  would,  be  reflected 
upon  the  bulb  from  the  inner  surface  of  the  glass,  which  would 
be  the  same  in  both  cases. 

If  on  this  consideration  we  take  it  xc  — ,  this  ratio,  it  will 
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te  endenfr,  dgte^  ai^  neariy  a»  we  can  expect  with  that  befor6 
obtained  for  the  heating  eii^cts  developed  upon  or  hf  ihe  Uftdb 
and  white  iiurfhces  tinder  examination ;  and  whioh  was  shown  td 
b^  nearly  the  same,  whether  the  light  was  in  its  orcbnary  inteflN 
flitjy  or  at  a  high  degree  of  concentration. 

(41.)  We  have  thus  established  that  vrith  considerable  differ^ 
encet^  in  the  intensity  of  li^ht  actings  the  heating  effects  on  a 
black  and  a  white  surface  maintain  the  same  ratio  very  closely. 

It  has  also  been  shown  that  on  the  same  surfac^^  with  different 
intensities  of  lights  the  beating  effect  is  proportional  to  the 
intensity  of  light. 

At  one  intensity  it  is  shovm  that  the  heatins  effectas  on  the 
black  and  white  surfaces  are  proportional  to  the  quantities  of 
light  respectively  absorbed  by  them. 

Hence  the  heating  effect  is  proportional  to  the  light  ahsofbed 
by  the  surface  in  respect  to  its  colour,  at  all  intensities. 

Hence  also  the  lignt  absorbed  at  different  intensities  is  propor- 
tional to  that  impinging  on  the  same  surface. 

These  conclusions  contain,  perhaps,  no  information  absolutely 
new ;  but  in  establishing  experimentally  what  seems  hitherto  to 
have  been  only  taken  for  granted  on  loose  grounds,  I  conceive 
we  may  best  prepare  the  way  for  investigating  the  nature  of  the 
heating  power  of  light,  and  for  examining  whether  it  be  analo- 
gous to  any  other  phoenomena.  One  step  appears  to  me  to  be 
gained  in  having,  as  I  think,  clearly  shown  the  exact  proportion-* 
ality  in  the  heating  effect  to  the  quantity  of  light  acting,  and 
shown  to  be  actually  absorbed  by  the  surfaces.  These  experi- 
ments also  confirm  (if  further  proof  be  wanting)  the  conclusion 
that  the  sun's  heating  effect  is  of  a  simple  nature. 

(42.)  It  may  not  be  altogether  superfluous  here  to  remark,  the 
dependance  of  the  results  in  the  former  portions  of  these  inquH 
ries  (see  (18)  of  the  paper  in  the  Annals  for  June),  upon  the  con 
siderations  laid  down  in  the  present  paper  (28).  It  will  bd 
thence  evident  that  without  knowing  any  thing  of  the  relative! 
powers  of  the  sQrfkces  for  absorbing  simple  heat  or  radiating  it 
again,  if  any  such  heat  were  intercepted  by  the  glass,  the  effect 
on  removing  it  would  have  been  a  diminution  of  ratio  by  the 
addition  of  equal  quantities  to  its  terms ;  supposing  that  the 
heat  were  instantaneouslif  communicated  from  the  front  to  thd 
back  of  the  bulb.  If  this  were  not  the  case,  but  a  certain  time 
were  required  for  the  effect  to  be  produced,  it  would  at  the  first 
moment  be  an  addition  of  quantities  in  the  ratio  of  the  absorptive 
powers  of  the  surfaces  for  simple  heat :  this,  in  the  present  casO) 
would  be  a  ratio  of  '^  greater  inequality,'^  and  as  appears  from 

(38)  nearly  =  ^. 

Again,  with  respect  to  the  subsequent  experiment  (Anmabt 


Jiims^.  (l&)f  (30)»  it  is  eqaaUy  obvious  ttmtjt^esafl;^, distinction 
mu&t  be  attended  to ;  but  if  the  lower  bulb  were  only  coated  o^i 
the  half  of  ita  surface  exposed  to  the  su|i,  the  effect  (if  auy  were 
produced)  would  be  greater^  since  here  the  ratio  of  ''  greater 
mequcJity ''  must  operate.  In  this  way  I  have  repeated  the 
experiment  with  a  half  coating  of  chalk,  but  wit;h  results  so  pre- 
cisely the  same  as  before^  that  no  diminution  was  perceptible. 
In  order  to  try  the  effect  with  a  coating  of  still -greater.absorp- 
tive  power,  I  repeated  the  experiment  with  a  bulb  .half  .coated 
with  white  silk  pasted  on ;  the  other  being  entirely  painted  with 
Indian  ink.  No  diminution  took  place,  as  will  be  evident  from 
the  following  results.  The  instrument  was  of  a  larger  construc- 
tion, and  not  graduated  by  Prof.  Leslie's  scale* 

Large  differential  thermometer.    Bulbs,  Indian  ink ;   and 
white  silk  on  half.    Graduation jfrom  whijte. 

Glass  oyer  white  bulb,  3  inches.  Both  escposed. 

14*" 14° 

16" 16" 

12°  11°      ..12°    13°' 

16°  16-5°   ....'...'.,.....  16°    14°      ' 

16° 16° 

(43.)  The  question  above  alluded  to  (31,  ficc.)  as.to  the  exist* 
euce  and  ma,gnitude  of  a  heating  effect  exterior  to  the  cone  of 
light  formed  by  a  lens,  is  one  of  the  greatest  cviriosity  and  inte- 
rest>  especially  as  connected  with  what  appears  to  be  the  analo- 
gous effect  in  the  case  of  the  prismatic  spectrum.  In  a  supple- 
ment to  a  paper  on  the.  latter  subject,  communicated  some 
months  since^  and  now  before  the  Koyal  Society,  I  recorded  a 
few  imperfect  experiments,  in  which  it  appeared  to  me  that  this 
phenomenon  was  clearly  perceptible  with  a  lens  of  about  three 
mches  aperture,/and  7*5  focal  length,  by  means  of  the  differen- 
tial thermometer;  and  I  have  since  repeatedly  observed  the 
same  thing,  though  from  the  smallnesS  of  the  effects  observed  J 
am  inclined  to  suppose  that  they  could  hardly  hs^ve  interfered  in 
any  sensible  degree  with  the  experiments  describexlin  the  present 

{aper.  From  me  very  $mall  intensity  of  the  effect  in  question, 
have  experienced  great  difficulty  in  applying  both  the  test  of 
its  transmi^sibility  tnrbugh  glass,  and  that  of  its  relation  to  sur- 
faces, 90  as  to  come  to  any  decisive  conclusion.  I  hope  shortly 
to  be  able  to  bring  forward  some  investigation  of  these  points. 
Meanwhile,  aiE^  connected  with  the  subject  of  the  present  paper, 
I  may, be  permitted  to  give  the  results  of  a  few  experiments, 
whicn  clearly  establish  the  existetice,  and  convey  an  idea  of  the 
quantity  of  this  effect ;  and  which  were  made  with  a  different 
instrument,  and  under  different  circumstances,  from  the  few  just 
alluded  to. 
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(44.)  Observatiokis  of  thie  heat  exterior  to  the  cone  of  light 
formed  by  a  lens.    Aperture,  3*26  inched  ;  focal  length,  7'6. 
Butlb  or  photometer  coated  Svith^  Indian  ink,  in  glasfi  case. 


<■■!''    ' 


♦r- 


■  »»■»■ 


Bistiinoe  without  the 


Psistance  firom  lens. 


i&cfa. 


I    I 


i  inch. 


1  *S5  inch  (under  the  ) 
furthest  part  of  the  > 
shadow).  ) 


7rfi  wch  (at  fycm) 

6 

4 

«    ■    ■ 

Ckse  under  las. 


t 


7*5  inch  (^s  covered) 


7*5  (lens  open) 


I^catiOQ  of  photoi^eter. 


Kzper.  1. 


.  17«> 

129 
120    too 

go    70 


50      40 


40 


£iq)er.  9. 


goi.  sp 

-  .  70. 


JJmml. 


The  two  last  observations  show  haw  much  of  the  effect  is  tO 
be  attributed  to  reflected  light*. 

(46.)  The  experiment  of  SirW.Herschel,  from  which  a  maxi^ 
mum  heating  effect  further  from  the  lens  than  the  focus  of 
greatest  light  is  inferred,  will  be  found  in  the  Phil.  Trans.  1800^ 
STo.  16,  Ex.23.  It  there  appears  that  sealing-wax  was  scorched  iti 
the  sanie  time  in  the  focus,  and  at  half  an  inch  further  from  the 
lens  ;  whilst  at  half  an  inch  nearer,  no  effect  was  produced  iii 
double  the: time.  It  can,  perhaps,  scarcely  be  inferred,  that 
this  effect  is  due  to  the  same  cause  as  that  which  opierate^ 
outside  of  the  luminous  cone ;  since  it  is  obvious,  that  beyond 
the  focus  the  light  ag^in  diverges,  and  we  cannot  vjrith  certainty 
distinguish  the  effects  due  to  hght  under  the 

Eeculiar  modifications  to  which  it  may  there 
e.  subjected,  from  those  which  may  arise 

from  some  peculiar  development  of  heat  in 

the  same  jposition.    The  mere  inspection  of 

the  adjoinmg  diagram  will  illustra,te  the  di- 
rections whiqh  the  differently  coloured  rays, 

separated  by  thp  dispersive  power  of  the  lens, 

are  made  to  assume ;  and  with  their  different 

combinations  it  is  highly  probable  that  very 

different  heating  effect*  are  produced.    This 

is  a  topic  of  great  interest,  and  one  which,  if 

more  thorpughly  exa^iined,  seems  likely  to 

lead  to^  inore  complete  acquaintance  thaU; 

we  at  .present  posses?  with  th«  nature  of  the . 

heating  effects  developed  both  by  the,  rays  of  light  themselves, 

and  at  short  distances  from  them. 
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Article  IL 

On  the  Corrosion  of  Copper  Sheeting  by  Sea  Watery  and  an 
Methodi  ofpremnting  this  Effect ;  and  on  their  Application  to 
Ships  of  War  and  other  Ships.  By  Sir  Humphiy  jDavy^  Bart. 
Pres.  K.  §  * 

K  Thb  rapid  decay  of  the  copper  sheetipg  of  his  Majesty's 
ships  of  war,  and  the  uncertainty  of  the  time  of  its  duration, 
have  long  attracted  the  attention  of  those  persons  most  con- 
cerned in  the  naval  interests  of  the  country.  Having  had  my 
inquiries  directed  to  this  important  object  by  the  Commissioners 
of  the  Navy  Board,  and  a  Committee  of  the  Royal  Society  hav- 
ing been  appointed  to  consider  of  it,  I  entered  into  an  experi- 
mental investigation  of  the  causes  of  the  action  of  sea  water 
upon  copper.  In  pursuing  this  investigation,  1  have  ascertained 
many  facte  which  I  think  not  unworthy  of  the  notice  of  the 
Royal  Society,  as  they  promise  to  illustrate  some  obscure  parts 
of  electro-chemical  science  i  and  likewise  seem  to  offer  important 
practical  applications. 

2.  It  has  been  generally  supposed  that  sea  water  had  little  or 
no  action  on  pure  copper,  and  that  the  rapid  decay  of  the  cop- 

Eer  on  certain  ships  was  owing  to  its  impurity.  On  trying, 
owever,  the  action  of  sea  water  upon  two  specimens  of  copper, 
sent  by  John  Vivian,  Esq.  to  Mr.  Faraday  for  analysis,  I  found 
the  specimen  which  appeared  absolutely  pure,  was  acted  upon 
even  more  rapidly  than  the  specimen  wnich  contained  alloy : 
and,  on  pursuing  the  inquiiv  with  specimens  of  various  kinds  of 
copper  which  had  been  collected  by  the  Navy  Boards  and  sent 
to  tne  Royal  Society,  and  some  of  which  had  been  considered 
as  remarkable  for  their  durability,  and  others  for  their  rapid 
decay,  I  found  that  they  offered  very  inconsiderable  differences 
only  in  their  action  upon  sea  water ;  and,  consequently,  that  the 
changes  they  had  undergone  must  have  depended  upon  other 
causes  than  the  absolute  quality  of  the  metal. 

3.  To  enable  nersons  to  understand  fully  the  train  of  these 
researches,  it  will  be  necessary  for  me  to  describe  the  nature  of 
the  chemical  changes  taking  place  in  the  constituents  of  sea 
water  by  the  agency  of  copper. 

When  a  piece  of  polishea  copper  is  suffered  to  remain  in  sea 
water,  the  first  effects  observed  are,  a  yellow  tarnish  upon  the 
copper,  and  a  cloudiness  in  the  water,  which  take  place  in  two 
or  three  hours  :  the  hue  of  the  cloudiness  is  at  first  white ;  it 
gradually  becomes  green.  In  l^ss  than  a  day  a  bluish-green 
precipitate  appears  in  the  bottom  of  the  vessel,  which  constantly 

*  Firam  the  Pldloac^cal  Tniuwetions  for  1894,  Part  I. 
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Accumulates ;  at  the  same  time  that  the  surface  of  the  copper 
corrodes,  appearing  red  in  the  water,  and  grasa-green  mrhere  it 
is  in  contaot  with  air.  Gradually  carbonate  of  soda  forms  upon 
this  grass-green  matter ;  and  these  changes  continue  till  the 
water  become9  much  less  saliae. 

The  green  precipitate,  when  examined  by  the  action  of  sdn*- 
tion  of  ammonia  #nd  other  tests,  appears  principally  to  consist 
of  an  insoluble  compound  of  copper,  (which  may  be  considered 
as  a  hy4rated  sub -muriate)  and  nydrate  of  magnesia. 

According  to  the  yiews  which  t  developed  lourteen  years  ago^ 
of  the  nature  of  the  compound^  of  chlorine,  and  whicn  are  now 
general^  adopted,  it  is  evident  that  ^oda  and  magnesia  cannot 
appear  m  sea  water  by  the  action  of  a  metal,  unless  in  consa^ 
quence  of  a(i  absoiption  or  transfer  of  oxygene.  It  was  tberefoee 
necessary  for  these  changes,  either  that  water  should  be  deoomr 
posed,  or  o^gene  absorbed  from  the  atmosphere.  I  found  that 
no  hydrogen  was  disengaged,  and  consequently  no  water  decomf 
posed :  necessarily}  the  oxygene  of  the  air  must  have  been  the 
agent  concerned,  which  was  made  evident  by  many  experi- 
ments. 

Copper  in  sea  water  deprived  of  air  by  boiling  or  exhaustion, 
and  exposed  in  an  exhausted  receiver  or  an  atmosphere  of  hydfo*- 
^ene  ^as,  uiiderwent  po  change ;  and  an  absorption  in  atmosphe- 
rical air  wa^  shown  when  copper  and  sea  water  were  exposed  to 
its  agency  in  close  vessels. 

4.  Iq  the  Bakerian  X^ecture  for  1806,  I  have  advanced  the 
hypothe^is^  that  chemical  and  electrical'  changes  may  he  identi«- 
caJ,  or  dependent  upon  the  same  property  of  matter:  and  I  have 
farther  explained  and  illustrated  this  hypothesis  in  an  elementary 
work  on  cheinistry,  published  in  181!^.  Upon  this  view,  which 
has  l^een  adojptedby  H,  B^rzelius  and  some  other  philosophers, 
I  have  shown  that  chemical  attractions  may  be  exalted,  modi*. 
fied|  or  destroyed,  by  changes  in  the  electrical  states  of  bodies; 
tha^  si|bstance^  will  only,  combine  when  they  are  in  diSkvent 
electrical  states ;  and  that,  l»y  bringing  a  body  naturally  positive 
artificially  into  a  negative  state,  its  usual  powers  of  combination 
are  altogether  destroyed;  and  it  was  by  an  application  of  this 
principjte  that,!  i^  1807,  I  separated  tne  bases  of  the  alkalies 
firom  jthe  bxyigeiie  with  whiph  they  are  combined,  and  preserved 
them  for  examination ;  and  decomposed  other  bodies,  formerly 

supppsed  to  be.^implei^  .  *.'.'' 

It  was  in  reasoning  upon  this  general  hypothesis  likewifte^ 
that  I  was  |e4  to  the  discovery,  which  is  the  subject  of  this 
paper-     .,     \.[  . 

Clppppi}*:is  a  m^tal  only  weakly  positive  in  the  elebtro- chemical 
scale;  ai^f],. (according  to  my  ideas,  it >could  only  act  upon  sea 
water  when  in  a  positive  state ;  and,  consequently,  if  it  could 
be  rc^dered^  slightly  negpative^  the  9W»ding  miimi  of  sen  water 
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upon  it  wotdd  be  null ;  and  whatever  might  be  the  differences  of 
the  kinds  of  copper  sheeting  and  their  electrical  action  upon  each 
other,  still  every  effect  of  chemical  action  must  be  prevented,  if 
the  whole  surface  were  rendered  negative.  But  how  was  this 
to  be  effected  ?  I  at  first  thought  of  using  a  Voltaic  battery ;  but 
this  could  be  hardly  appUcabie  in  practice.  I  next  thought  of 
the  contact  of  zinc,  tin,  or  iron :  but  I  was  for  some  time  pre- 
vented from  trying  this,  by  the  recollection  that  the  copper  in 
the  Voltaic  battery,  as  well  as  the  zinc,  is  dissolved  by  the  action 
of  diluted  nitric  acid ;  and  by  the  fear  that  too  large  a  mass  of 
oxidable  metal  would  be  required  to  produce  decisive  results. 
After  reflecting,  however,  for  some  time  on  the  slow  and  weak 
action  of  sea  water  on  copper,  and  the  small  difference  which 
must  exist  between  their  electrical  powers ;  and  knowing  that  a 
very  feeble  chemical  action  would  be  destroyed  by  a  very  feeble 
electrical  force,  I  resolved  to  try  some  experiments  on  the  sub* 
ject.  I  began  with  an  extreme  case.  1  rendered  sea  wat^r 
slightly  acidulous  by  sulphuric  acid,  and  plunged  into  it  apolished 
piece  of  copper,  to  which  a  piece  of  tin  was  soldered  equal  to 
about  l«20th  of  the  surface  of  the  copper.  Examined  after  three 
days,  the  copper  remained  perfectly  clean,  while  the  tin  was 
rapidly  corroded  :  no  blueness  appeared  in  this  liquor ;  though, 
in  a  comparative  experiment,  when  copper  alone  and  the  same 
fluid  mixture  was  used,  there  was  a  considerable  corrosion  of 
the  copper,  and  a  distinct  blue  tint  in  the  liquid. 

If  l-20th  part  of  the  surface  of  tin  prevented  the  action  of  sea 
water  rendered  slightly  acidulous  by  sulphuric  acid,  I  had  no 
doubt  that  a  much  smaller  quantity  would  render  the  action  of 
sea  water,  which  depended  only  upon  the  loosely  attached  oxy- 
gene  of  common  air,  perfectly  null ;  and  on  trying  1 -200th  part 
of  tin,  I  found  the  effect  of  its  preventing  the  corrosion  of  the 
copper  perfectly  decisive. 

5.  This  general  result  being  obtained,  I  immediately  instituted 
a  number  of  experiments,  in  most  of  which  I  was  assisted  by- 
Mr.  Faraday,  to  ascertain  all  the  circumstances  connected  with 
the  preservation  of  copper  by  a  more  oxidable  metal.  I  found, 
that  whether  the  tin  was  placed  either  in  the  middle,  or  at  the 
top,  or  at  the  bottom  of  the  sheet  of  copper,  its  effects  were  the 
same ;  but,  after  a  week  or  ten  days,  it  was  found  that  the 
defensive  action  of  the  tin  was  injured,  a  coating  of  sub-muriate 
having  formed,  which  preserved  the  tin  from  the  action  of  the 
liquid. 

iVith  zinc  or  iron,  whether  malleable  or  cast,  no  such  diminu- 
tion of  effect  was  produced.  The  zinc  occasioned  oi>ly  a  white 
cloud  in  the  sea  water,  which  speedily  sunk  to  the  bottom  of 
the  vessel  in  which  the  experiment  was  made.  The  iron  occa- 
sioned a  deep  orange  precipitate ;  but  after  many  weeks,  not 
the  smallest  portion  of  copper  was  found  in  the  water ;  and  so 
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regeneration  of  zinc  or  of  iron  found  upon  it. 

6.  In  pursuiog  these  researcheli,  and  applying  them  to  ov^ry 
powiUe  form  aud  connexion  of  sheet  coppeir,  the  results  were  of 
the  mo9t  satisfactory  kind.  A  piece  of  ^mo  as  large  as  ^  pea^ 
or  the  point  of  a  small  iron  nail,  were  found  fully  adequate  to 
preserve  forty  or  fifty  square  inches  of  copper;  and  this,  where- 
erer  it  was  placed,  whether  at  the  top,  bottom^  or  in  the  middle 
of  the  sheet  of  copper,  and  whether  the  copper  was  straight  or 
bent,  or  made  into  coils.  And  inhere  the  coqnejcion  between 
difierent  pieces  of  copper  was  completed  by  wires,  or  thin  |ila« 
xnenta  of  the  fortieth  ot  fif^th  of  an  inch  in  diameter,  the  effect 
was  the  same ;  every  side,  every  surface,  every  parUde  pf  the 
copper  remained  bright,  whilst  tne  iroii  or  ihe  zinc  was  ^Qwly 
corrDded. 

A  piece  of  thick  sheet  copper,  containing  on  both  sides  about 
sixty  square  Inches,  was  cut  in  such  a  manner  as  to  fprm  seven 
divisions,  connected  only  by  the  smallest  filaments  that  could  be 
left,  and  a  mass  of  zinc,  of  the  fifth  of  an  inch  in  diameter,  was 
soldered  to  the  upper  division*  The  whole  was  plunged  under 
sea  water ;  the  copper  remained  perfectly  polished.  The  same 
experiment  was  made  with  iron :  and  now,  after  a  lapse  of  a  month, 
in  both  instances,  the  copper  is  as  bright  as  when  it  was  first 
introduced,  whilst  similar  pieces  of  copper,  undefended,  in  the 
same  sea  water,  have  undergone  considerable  corrosion,  and 
produced  a  large  quantity  of  green  deposit  in  the  bottom  gf  the 
vessel 

A  piece  of  iron  tiail  about  an  inch  long  was  fastened  by  a 
piece  of  copper  wire,  nearly  a  foot  long,  to  a  mass  of  sheet  cop- 
per, containmg  about  forty  square  inches,  and  the  whole  plunsed 
pelow  the  ^urrace  of  sea  water ;  it  was  found,  after  a  week,  Uiat 
the  copper  was  defended  by  the  iron  in  the  same  manner  as  if  it 
had  been  in  immediate  contact. 

'  A  piec6  of  copper  and  a  piece  of  zinc  soldered  together  at  one 
of  their  extremities,  were  made  to  form  an  arc  in  two  different 
Teasels  of  sea  water;  arid  the  two  pprtions  of  water  were  con- 
nected together  by  a  smallmass  or  tow  moistened  iii  the  same 
irater :  the  eflfect  of  the  preservation  of  the  bopper  took  place  in 
t|ie  same  maimer  ias  if  they  had  been  in  th6  same  vessiel, 
^  As  the  ocean  may  be  considered;,  ih  its  relation  to  the  quan- 
tity of  copper  in  a  ship,  as  an  infihitely  extended  conductor,  I 
endeavoured   to   ascertain  whether  this   circumstance    would 
influence  the  results ;  by  placing  two  very  fine  copper  wires,  one 
undefended,  the  othet  defended  by  a  particle  of  zmc,  in  a  very 
lai^e  vessel  of  sea  i^ater,  which  water  tnight  be  considered  to 
bear  the  same  relation  to  so  minute  a  portion  of  metal  as  the  siea 
to  the  metallic  sheeting  of  a  ship.     The  result  of  this  experi- 
ment Was  the  same  as  that  of  all  the  others ;  the  defended 
New  Series,  \ou,  vni,  w 
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copper  underwent  no  change ;  the  undefended  tarnished^  and 
deposited  a  green  powder. 

Small  pieces  of  zinc  were  soldered  to  different  parts  of  a  lai^e 
plate  of  copper,  and  the  whole  plunged  in  sea  water :  it  was 
found  that  tne  copper  was  preserved  in  the  some  manner  as  if  a 
single  piece  had  been  used. 

A  small  piece  of  zinc  was  fastened  to  the  top  of  a  plate  of 
polished  copper,  and  a  piece'  of  iron  of  a  much  larger  size  was 
soldered  to  the  bottom,  and  the  combination  placed  in  sea 
water.  Not  only  was  the  copper  preserved  on  both  sides  in  the 
same  manner  as  in  the  other  experiments,  but  even  the  iron^; 
and  after  a  fortnight,  both  the  pohsh  of  copper  and  tjie  iron 
remained  unimpaired. 

7.  I  am  continuing  these  researches,  smd  I  shall  communi- 
cate such  of  them  as  are  connected  with  new  facts,  to  the  Royal* 
Society. 

The  Lords  Commissioners  of  the  Admiralty^  with  their  usual 
zeal  for  promoting  the  interests  of  the  Navy  by  the  apphcation 
of  science,  have  given  me  permission  to '  ascertain  the  practical; 
value  of  these  results  by  experiments  upon  ships  of  war;  and 
there  seems  every  reason  to  expect  (unless  causes  should  inter- 
fere of  which  our  present  knowledge  ^ves  no  indications)  that 
small  quantities  or  zinc,  or  which  is  much  cheaper,  of  malleable, 
or  cast  iron,  placed  in  contact  with  the  copper  sheeting  of  ships^ 
which  is  all  in  electrical  connexion,  will  entirely  prevent  its  cor^. 
rosion.  And  as  negative  electricity  cannot  be  supposed  favour- 
able to  animal  or  vegetable  life  ;  and  as  it  occasions  the  deposi- 
tion of  magnesia,  a  substance  exceedingly  noxious  to  land 
vegetables,  upon  the  copper  surface ;  and  as  it  must  assist  in 
preserving  its  polish,  there  is  considerable  ground  for  hoping 
that  the  same  application  will  keep  the  bottoms  of  ships  clean^ 
a  circumstance  of  great  importance  both  in  trade  and  naval 
war. 

It  will  be  unnecessary  for  me  to  dwell  upon  the  economical 
results  of  this  discovery,  should  it  be  successful  in  actual  prac- 
tice, or  to  point  out  its  uses  in  this  great  maritime  and  commeiv^ 
cial  country. 

I  might  describe  other  applications  of  the  principle  to  the 

E reservation  of  iron,  steel,  tin,  brass,  and  various  useful  metals  , 
ut  I  shall  reserve  this  part  of  the  subject  for  another  communi- 
cation to  the  Royal  Society. 
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Article  III. 

An  iApplication  of  Mathematics  to  Chemical  Analysis.  By  Mr. 
John  Davies,  M .  W.S .  Member  of  the  .Literaiy  andPhilosophical 
Society  of  Manchester,  8cc. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

aENTLEMEN,  MonchMtw,  July  4,  18S4. 

To  detenqine  the  quantities  of  lime  and  of  magnesia  when 
th^  occur  together,  has  been  regarded  as  a  problem  of  some 
difficulty ;  and  though  several  eminent  chemists,  who  have  paid 
paiticular  attention  to  the  subject,  have  suggested  peculiar 
methodk  for  the  purpose,  an  accurate  and  a  direct  process  is,  if 
I  mistake  not,  still  a  desideratum. 

It  occurred  to  me  a  short  time  ago  that  the  object  might  be 
best  attained  by  the  aid  of  calculation,  applied  in  a  manner 
which,  though  very  simple  and  easy,  has  not,  I  believe,  been 
hitherto  attempted.  The  method  which  will  be  explained  in  this^ 
paper  will  furnish  another  example,  in  addition  to  the  many 
already  known,  of  the  value  of  the  atomic  theory  in  its  subser-* 
vience  to  chemical  investigation. 

I  designate  by  the  name  of  atomic  multipliers  those  numbers, 
whether  whole  or  fractional,  by  which  if  we  multiply  thie  weight 
of  an  atom  of  any  base,  we  shall  obtain  that  of  the  correspond- 
ing salt.  Now  it  appears  from  the  table  *  of  chemical  equiva- 
lents, that  when  the  number  denoting  the  weight  of  an  atom  of 
magnesia  is  multiplied  by  3,  and  that  of  an  atom  of  Ume  by 

— ,  we  obtain  the  numbers  representing  the  i-elative  weights  of 

the  sulphates  of  those  earths. 

Suppose,  then,  that  we  have  a  quantity  of  lime  and.  magnesia 
weiffhing  together  96  grains,  and  that,  when  converted  into 
sulphates,  their  joint  weight  is  265-f  grains ;  it  is  required  to 
determine  by  calculation  the  quantity  of  each  earth. 

Assume  x  .=  the  quantity  of  magnesia,  and 

y  =  lime. 

Then  a;  +  y  =  96, 

And  3  a:  +  Y  y  =  265|. 

Hence  x  =  66,  the  quantity  of  magnesia,  and  y  =  40,  that  of 
lime. 

If  any  objection  be  conceived  to  arise  from  the  difficulty  of 
procuring  the  earths  in  a  pure  state,  it  might  evidently  be 
obviated  by  taking  the  bases  in  the  state  of  nitrates  or  any 

*  Henry^s  Chemistry,  vol.  ii.  pp.  637  and  638. 

II  2 
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other  salts,  and  then  converting  them  into  sulphates.  Having 
determined  in  this  way  the  respective  quantities  of  the  given 
salts,  those  of  the  earths  may  be  deduced  by  simple  proportion. 
It  ia  easy  to  get  a  general  formula  for  all  similar  ca^es.  Let 
the  atomic  muHipUer  of  any  simple  body",  A,  tO'  form  a  giyen 
salt,  be  a ;  and  that  of  another,  B,  £  ;  and  let  the  joint  weig;ht 
of  the  simple  bodies  be  m,  and  that  of  their  salts  S  \  the  absolute 
weights  of  A  wd  8  ^^^y  bQ  found  as  follow^ : 

X  +  y  :sz  m, 
ax  +  by  z=i  Sf 

from  which  equations  we  obtain  y  «  *'^^/>  and  x  m  f.'C/,,f*, 

The  preceding  ques^tion  may  be  readily  answered  by  menns 
of  the  general  formula,  the  u$e  of  which  it  will  serve  to  iilustrs^te. 

/17  \ 
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quantity  of  magnesia,  as  before :  and  96  •*-  56  3:9  40  s»s  the  lime* 
The  algebraical  result  from  the  general  equation  A;imlshe8  the 
following 

Ruk. 

•  ■        '  •      .     ■ 

Multiply  the  joint  weight  of  the  bases  by  the  atomic  multi- 
plier of  one  of  them  (A)  J  then  the  difference  between  this  pro- 
duct and  the  weight  of  both  salts^  divided  by  tha.  difference 
between  the  atomic  multipliers,  will  give  the  absolute  weight  of 
the  other  base  (B)* 
'  The  base  A  may  be  found  by  subtraction.  • 
The  principle  upon  which  the  above  rule  is  founded  may  be 
extended  to  three  or  more  bodies. 

Let  II,  ft,  c,  be  the  multipliers  of  the  sulphates, 
'  '  And  «',  ft',  t?^,  nitrates. 

Then,  by  denoting  the  respective  quantities  oF  base  by  x,  y^ 
and  z,  we  have. 


<  ax  +  oy  +  cz  ^  s  \ 
K.a^x  +  b'y  +  c'«  s=;  »  J 


Hence  the  respective  values  of  x,  ^,  and  z^  may  'be  deter- 
mined. 
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M.  Vauquelin  received  a  portion  of  th^  metal  from  M. 
Revers^  who  described  the  statue,  and  a  furiher  supply  from  the 
proprietor,  M.  Holley,  The  whole  quantity  weighea  about  340 
grams*  Its  surface  had  a  slight  green  coat  of  carbonate  of 
copper,  and  some  traces  of  gilding  stili  remained.  Internally^ 
there  were  cavities  lined  vnth  the  green  carbotiate,  and  several 
grains  of  metaUic  copper  were  dtssenunated  throudb  the  mass. 

By  treatment  with  dilated  sulphuric  acid^  the  red-brown 
colour  of  the  metal  assumed  at  once  a  purple  hue,  which  as  the 
liquor  became  clear  changied  to  blue.  Consequently  the  metal 
dm  not  consist  wholly  of  protoxide  of  eopper,  as  in  tnatcasethe 
acid  would  not  have  been  coloured. 

lib^drochloric  apid  wa^.  scarcely  coloured  green  by  digestion 
<MI  the  residuum ;  the  solution  deposited  ou  cooling  crystals  of 
chloride  oi  lead,  and  a  considerable  quantity  of  white  proto- 
muriate  of  copper.  The  remainder,  which  was  perfectly  metallic, 
dissolved  in  nitric  acid,  leaving  a  residuum  of  white  oxide  of 
tin. 

The  separate  analyses  of  severd  small  portions  of  the  metaji 
gave  the  propoii^ioii  of  leiad  sdways  the  same«  whence  M*  yaii*> 
qoelin  concludes  that  it  is  uniibrmly  distnbated  through  the 
whole  tnass,  and  not  derived  from  solder,  of  which  he  could  not 
discover  any  indications  on  the  portions  sent;  td  him.t  He 
supposes  the  lead  to  have  foeto  cotitain&d  in  the  tin,  wrth  which 
the  copper  was  originally  alloyed^  and  that  ks  proportion  to  i.he 
tin  is  as  L  ;  4,  a  prppsrtion  very  difieire^t  from  that  enmloyed 
to  form  coqumpn  solder,  but  nearly  the  same. as  is  us^d  by  the 
pewterers  for  their  pewter.  It  may,  indeed,  be  said  that  the 
sotdei^  of  the  ancients  wali  not  like  ours/  and  thai  their  'pe\^ter 
contained  no  lead ;  but  the  contrary  seems  most  probable. 

From  the  preceding  experiments  the  metal  appears  to  consist 
of  peroxide  and  protoxide  of  coppe^,  meiafiip  copper,  lead,  and 
oxide  of  tin.  ' 

;  M.Vaiiquelin  foujad  the  prpportion  of.d^e^Id  derivie^'  fiiom 
die  gilding  on  the  pieice  he  received  from  M.  Holley,  to  amojiin^ 
to  rather  more  than  1-lOOOth  part  of  its  weight,  a  quimtity  so 
small  that  he  considers  it  could  not  have  been  applied  by  means 
of  mercuty,  whidh  p^etrateS  to  a  certain  dep&  mto  Co[^er,^aiid 
other  metals,  when  s^piied  to  them>  and  carries  a  portion  of  the 

*  EttnctedibmdieAvnftlttdftGfafiiiiie. 

1-  M.  I^illdidike,  who  first  examined  the  metal  of  the  statue,  attributes  the  lead  to 
the 
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'^ald  with  ity  of  which  there  is  no  appearance  bdow  the  surface 
in  the  Lillebonne  statue.  It  was,  tnerefore,  probably,  gilded  by 
means  of  leaf  gold,  applied  without  the  intervention  of  mercury, 
as  appears  also  '\o  have  been  the  case  with  the  Corinthian 
•horses,  which  were  for  some  time  at  Paris. 

'^  I  conceive  that  it  is  not  necessary  to  have  recomcsa  to  the 
intervention  of  the  gilding  to  explain  tae  cause  of  the  oxidation 
of  the  statue  ;  the  presence  of  tin  and  lead  appears  to  me  to  be 
sufficient ;  moreover,  a  metal  completely  gildea,  does  not  form  a 
voltaic  pile,  since  the  circle  is  closed,  and  the  metals  are  in 
immediate  contact.  It  is  true  that  in  the  course  of  time  solu- 
tions of  continuity  may  take  place.* 

**  An  incipient  oxidation  at  the  surface  was  sufficient  altfne  to 
effect  the  oxidation  of  all  the  parts  of  the  statue^  provided  it  ' 
were  in  a  moist  aerated  ^ound.  We  often  find  in  the  earth 
copper,  which  externally  is  in  the  stated  of  peroxide,  internally 
in  that  of  protoxide,  and  metallic  in  the  centre.  Iron  also  is 
frequently  seen  peroxidated  at  the  surface,  and  in  the  state  of 
protoxide  in  the  interior.  As  soon  as  oxygen  has  seized  on  a 
metal  in  a  moist  place,  it  is  propacrated  successively  towards  the 
interior,  like,  as  i?  wer^,  a  gL^eSoos  point,  and  i's  replaced  by 
that  at  the  surface,  as  is  particularly  remarkable  on  iron;  the 
moment  a  spot  of  rust  is  formed  on  it^  it  extends  in  all  directions." 

To  this  abstract  of  M.  Vauquelin's  paper,  we  shall  add  a  note 
on  the  same  subject  addressed  by  M.  Houtou  Labillardi^re  to 
tiie  Editors  of  tilie  Annales  de  Chimie.  The  subject  receives 
additional  interest  at  the  present  moment  from  its  analogy  to  the 
important  question  that  has  for  some  time  occupied  the  attention 
of  our  illustrious  countryman,  and  afforded  him  another  oppor- 
tunity of  exalting  the  splendour  of  his  own  fame,  and  of  benefit- 
ing his  country.  Our  readers  will  see  in  another  part  of  this 
number  of  the  Annals  ihe  details  of  Sir  Humphry  Davy's  expe» 
riments  on  the  means  of  preventing  the  action  of  sea  water  on 
the  copper  sheeting  of  our  ships,  and  the  simple  but  sagacious 
train  or  reasoning  which  led  to  their  institution.  We  must 
confess  that  M.  Labillardi^re's  explanation  of  the  oxidation  of 
the'  Lillebonne  statue,  is  much  more  satisfactory  to  us  than 
M.  Vauquelin's.  Indeed  that  gentleman's  hypothesis  seems 
irreconcileable  to  the  fact ;  for  tin  and  lead  bein^  positive  metals 
with  respect  to  copper,  should  rather  prevent  Uiaii  promote  its 
oxidation.  J.  Cr*  C. 


Hate  on  the  Lillebonne  Statue.    By  M.  Houtou  LabiUardiere^ 

Professor  of  Chemistry  at  Rouen. 

We  cannot,  with  any  probability,  suppose  that  the  ancients 

^  M.  LabSlaidike  aioibei  the  esidation  to  the  galvanic  influence  of  the  gilding. 
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fof^ned  tbe  lifleboBne  statue  of  matter  so  friable  as  lliat  of 
whidi  it  is  now  composed,  prince  a  slight  effort  is  sufficient  to 
break  ^  off  piecas  of  it  of  coni^derable  thickness  :  it  is  besides 
io^Missibleto  admit  that  conclusion,  for  many  parts  of  the  statue 
have  been  fixed  by  rivets  ;  neither  can  we  knagine  £hat  the  oxi- 
dation of  the  metals,  which  in  some  parts  is  complete,  and  in 
others  partial,  cs^  have  been  occasioned  by  any  accidental  cal- 
cination ;that  the  staiue  may  have  undergone.  Theory  and 
experiesice  prove  that  weare  the  oxidation  owing  to  thecombined 
action  of  heat  and  air,  those  parts  completely  oxidated  in  which 
the  copper  is  found  in  the  state  of  protoxide,  ought  to  be  in  that 
of  deutoxide. 

There  is  a  feet  which  deserves  to  be  collated  with  the  present 
subject  Most  bronze  medallions  found  under  the  same  circum- 
stances as  the  statue,  have  suffered  an  analogous  alteration, 
which  we  may  attribute  to  their  having  also  been  gilded  (as  we 
know  they  frequently  were),  for  common  medals  which  were  not 
gilt,  though  found  hkewise  under  similar  circumstances,  either 
retain  their  metallic  properties,  or  pass  to  the  state  of  verdigris, 
like  copper  utensils  exposed  to  air  and  moisture. 

The  oxidation  of  the  metals  of  which  the  statue  was  originally 
formed,  is  derived  from  a  particular  cause  ^ascribable  to  the 
galvanic  effects  produced  by  the  contact  of  the  gold  leaf  with 
which  one  of  its  surfaces  was  covered,  with  the  copper  or  bronze, 
which  forms  its  basis. 

We  know  that  two  dissimilar  metals  develope  electricity  by 
contact;  that  they  assume  different  electrical  states;  and  that  in 
the  case  of  copper  and  gold,  the  gold  becomes  negative,  and  the 
copper  positive.  A  voltaic  pile  constructed  of  those  two  metals, 
and  having  its  copper  extremity,  or  positive  pole,  terminated  by 
a  copper  wire,  and  its  sold  extremity,  or  negative  pole,  termi- 
nated by  a  gold  wii^e  ;  i?  we  place  these  two  wires  in  a  vessel  of 
water,  and  put  the  pile  in  action,  the  water  is  decomposed,  its 
oxygen  goes  to  the  positive  pole,  and  combines  with  tne  copper 
wine,  while  the  hydrogen,  being  incapable  of  combining  with  the 
gold  wire  of  the  negative  pole,  to  wnich  it  is  determined,  flies 
off  in  the  form  of  gas. 

The  Liliebonne  statue,  formed  chiefly  of  copper  alloyed  with 
a  small  quantity  of  tin,  and  covered  with  leaf  gold,  may  be  con- 
sidered as  a  voltaic  pile,  cs^able  of  producing  the  same  effects 
as  a  pile  whose  elements  consist  of  gold  and  copper.  The  statue 
having  been  buried  for  twelve  or  fifteen  centuries  in  moist  earth, 
determined  the  decompositioar  of  the  water  by  galvanic  action, 
like  the  pile  in  the  preceding  ca^e.    The  oxygen  of  the  decom- 

Eo'sed  water  went  to  the  copper  and  combined  with  it;  the 
ydrbgen  went  to  the  gilded  surface,  and  from  thence  escaped 
into  the  atmosphere.    The  number  of  years  that  the  statue  mid 


bmied  aHows  us  to  ooachide  that  lliis  actioBi  ^6i%k  Mawv  has 
beM  tiuffioient  to  ptodttoe  such  markdd  effects  of  oxidatioii. 

The  same  letsoau^  is  applicable  to  many  other  phttnomea% 
which  are  ^ly  occttrring  before  oar  eyes.  It  k  for  this  reaeoDy 
for  iastaac^^  that  we  are  obtiged  to  attach  the  copper  dueiing  of 
our  ships  toith  copper  mitSf  md  net  with  vaiisnuide  iff  inm^  that 
the  contact  of  two  dissinoilar  metals  may  not  give  rise  to.  an 
electrical  abtion^  which,  by  the  decompositioii  of  the  watery 
would  speedily  determine  the  oxidati<m  of  the  iron,  the  copper 
in  this  case  being  negative. 


Artici^s  V« 

Extraction  of  Selenium  from  the  sulphureous  Deposits  left  in  th^ 
Manufacture  of  Sulphuric  Ada  from  Pyrites.  Translated 
from  the  German  of  M.  Lewenau^  by  M.  Robinet."*^ 

M.  LfiWEKAu  has  presented  a  monograph  on  selenium  toth^ 
Soci6t6  de  Pharmacie.  iHavihg  been  desired  to  extract  what- 
ever is  interesting  and  new  in  tne  Memoir,  I  have  been  occu- 
pied in  examining  the  work.  It  gives  a  complete  history  of  thi 
discoveiy,  properties,  and  modes  of  obtaining  selenium,  con- 
densing in  one  view  all  that  is  known  of  this  substance,  from  the 
several  accounts  that  have  been  published  respecting  it,  since 
M.  Berzelius  discovered  it  in  1818.  But  independently  of  what 
he  has  borrowed  from  others,  M.  Lewenau's  treatise  contains 
observations  which  belong  to  himself  alone,  and  have  appeared 
nowhere  else  ;  they  desei*ve  the  attention  of  chemists  in  general. 
M.  Lewenau  has  been  principally  occupied  with  the  methods  of 
preparing  selenium,  aUd  the  following  is  the  process  he  has 
adopted.    I  give  it  exactly  as  he  has  detailed  it. 

"  One  pound  of  the  deposit  was  introduced  iiito  a  tubulated 
retort,  of  the  capacity  of  four  pints,  taking  care  that  none  should 
adhere  to  thie  sides  ;  the  retort  was  placedoh the  sand<^bath,  and 
a  large  globular  receiver,  united  by  a  Woulfs  tube  to  a  flask  full 
of  water,  adapted  to  it.  The  apparatus  being  luted,  the  acid 
was  introduced,  in  the  proportion  of  eight  pounds  of  muriatic 
acid,  sp.  gr.  1*200,  to  four  pounds  of  nitric  acid,  sp.  gr.  rflOO. 
To  avoid  the  effects  of  the  violent  action  which  suddenly  fakes 
place,  only  a  fourth  part  of  the  acid  was  introduced  at  first,  and 
carefully  poured  over  the  bottom  of  the  retort  by  means  of  a 
funnel  with  a  long  neck.  Th6  mass  immediately  began  to 
heat  and  swell  up,  and  to  give  off  a  considerable  quantity 
of  red  vapours.    The  liquid  assumed  a  dark-grey  toloiir,  and 

*  From  the  Jottmalde  Phonnaoi^. 


the  watdr  in  ito  WoidCs  b^^  floon  beeatee  reddiBh^Yftltotri 
When  the  aotbn  of  the  acid  had  moderated^  apoundahda  hcdf 
mora  was  added ;  the  same  pheBaomenaocGunreaagaHi,  and  were 
fbllewed  by  a  fresh  introdaetieii  of  aeid.  Next,  to  ceinpieie  the 
action  of  the  acid,  and  get  rid  of  the  now  inert  Uqmd,  it  was  dis- 
tiUed  ov«f  into  the  receiTer,  with  a  gentte  heat  $  the  distillation 
was  aceompaaied  by  the  disengagement  of  areddish^^yellow  gas; 
towttds  the  end  of  the  process,  the  neck  of  the  retort  was  hned 
with  small  yellow  stellated  crystals,  very  probably  a  binary 
compound  of  selenic  and  muriatic  acid,  which  disappeared  on 
increasing  the  heat.  When  almoi3t  the  whole  of  the  exhausted 
liquid  was  thus  separated,  the  remainder  of  the  acid  was  intro* 
duced,  in  separate  portions,  as  before.  The  action  was  always 
yery  violent  on  each  addition  of  fresh  aeid,  and  it  was  necessary 
several  times  td  change  the  water  in  the  flask,  as  it  became  satu-^ 
rated  with  the  acid  vapours.  At  last,  all  the  liqu<>rs  were 
returned  into  the  retort  and  redistilled.  Tlie  insoluble  tesidmnn, 
and  the  sides  cf  the  retort,  appearing  of  a  deep-red  colour,  as  if 
occasioned  by  pure  precipitated  selenium,  the  solubility  of  which 
in  fuming  nitric  acid  had  been  demonstrated  by  direct  experi*- 
ment,  a  pound  and  a  half  of  that  acid  was  introduced  into  the 
retort,  and  distilled  with  a  gentle  heat  till  no  supernatant  liquid 
remained,  but  without  entirely  reducing  the  residuum  to  dryness. 
Distilled  water  was  affused  over  the  residual  mass  at  llie  bottom  : 
of  the  retort,  made  to  boil,  and  the  whole  then  poured  out  and 
filtered,,  and  the  residuum  washed,  till  the  washings  passed  oft* 
perfectly  insipid.  The  filtered  Uquid  had  a  light-yellow  colour  9 
that  which  had  been  distilled  into  the  receiver  was  found  to  be 
slightly  seleniferous . 

"  In  order  to  separate  the  selenium  from  the  filtered  liqubihi  in 
which  it  existed  as  selenic  acid,  without  regard  to  the  metals  it 
might  contain,  sulphite  of  ammonia,  recently  prepared,  was 
employed,  which  threw  down  the  selenium,  in  the  form  of  large 
flakes,  of  a  cinnabar-red  colour.  The  colour  was  proportionately 
brighter,  as  the  quantities  precipitated  were  smaller.  The  pre- 
cipitation was  instantaneous,  and  preceded  by  slight  turbidnesis 
for  a  few  moments,  when  a  concentrated  solution  was  acted  on ; 
but  if  the  solution  was  diluted,  precipitation  did  not  ensue  for 
some  time,  although  a  large  excess  orsulphite  of  ammonia  were 
added,  and,  which  is  advantageous  in  all  cases,  the  liquor,  at 
first  clear,  became  coloured  (sometimes  at  the  expiration  of 
many  hours),  and  at  last  turbid,  and  deposited  selenium.  In  a 
certain  state  of  dilution,  the  precipitate  was  black  or  dark-grey. 
The  selenium  thus  obtained  was  washed  with  cold  disulled 
water,  till  the  washings  ceased  to  precipitate  muriate  of  barytes; 
five  or  six  washings  are  commonly  necessary;  the  selenium  was 
then  dried  in  the  shade. 

'^  To  obtain  the  small  portion  that  might  still  remain  in  the 
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solution  from  which  the  selenium  was  preoijpftatedyitwaseTapr  • 
tB,ted  to  two-thirds  of  its  bulk  in  a  retort ;  by  these  means  small 
grev  spangles  were  obtained,  possessing  a  metallic  brilliancy, 
ana  finable  between  the  fingers :  they  were  metallic  selenimn. 
The  concentrated  liquor,  mixed  with  sulphite  of  ammonia, 
afforded  a  fresh  quantity,  but  this  had  a  dirty-brown  colour. 
The  acid  products  of  this  distillation,  collected  in  the  receiver, 
not  giving  any  precipitate,  nor  becoming  turbid  with  sulphite  of 
ammonia,  bars  of  zmc  were  immersed  in  it ;  the  liquor  being 
previously  divided  into  several  portions,  and  diluted,  to  avoid  a 
too  violent  action :  selenium  was  thus  deposited,  in  dark-grey 
flakes,  with  a  brisk  disengagednent  of  hydrogen  gas,  of  a  pecu- 
liar odoun  It  is  necessary  to  separate  these  flakes  speedily 
from  the  liquor,  or  they  soon  disappear.  The  selenium  thus 
obtained  was  washed  and  dried.  It  must  be  observed  in  this 
operation,  that  immediately  after  the  precipitation  of  the  sele- 
nmm,  the  bars  of  zinc  should  be  removed  from  the  acid,  other- 
wise there  is  danger  that  it  may  mix  with  the  metallic  particles ; 
in  that  case,  it  is  advantageous  to  wash  them  with  water  acidu- 
lated with  sulphuric  acid.  Finally,  it  may  happen  that  all  the 
selenium  may  not  be  obtained  by  this  method,  for  zinc  does  not 
appear  to  be  capable  of  precipitating  it  wholly  firom  the  solution. 
''  By  the  preceding  process,  one  pound  of  the  sulphureous 
deposit  afforded, 

Gros.  gn.       On.  tioj. 

"  Red  selenium,  precipitated  by  sulphite  of\g  ^^  _  404.1(5 

ammonia J 

Bark-grey,  obtained  by  zinc 0  48=    39*67 

Metallic 0  12=      9-92 

Impure,  brown    »••     1  Oss    59*07 

*10      2  =  592-82 

''  If  we  compare  M.  Lewenau's  process  with  those  successively 
adopted  by  M.  Berzelius,  we  find  it  very  superior  to  any  of  them. 
In  tact,  by  the  old  methods,  we  perform  many  useless  operations 
for  the  purpose  of  freeing  the  solution  of  selenium  from  all 
foreign  substances,  in  order  to  precipitate  it  in  a  pure  state. 
This  mode  had  seripus  inconveniences,  in  consequence  of  the 
difficulty  of  separating  the  sulphuric  acid,  and  the  metallic 
oxides,  without  at -the  same  time  their  carrying  with  them  a  por- 
tion of  the  selenium.  M.  de  Lewenau  avoids  this,  and  at  the 
same  time  obtains  a  larger  product  by  simplifying  the  operation.'' 

*  The  solphuieoiis  deposit  on  wliicfa  M.  Lewenau  made  his  eitperiments,  was  procured 
from  a  sulphuric  add  manufactory  in  Hungaiy .  M.  Hema,  jun.  has  repealed  the  pro- 
cess on  thesdeni/eroiis  sulphur  from  Fahlun,  and  obtained  a  much  smaller  proportion  of 
sdenium  than  was  ohtained  hy  Ifae  atithor.— iVcifip  hy  M.  HobmeU        ' 
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,    Article.  VI# 

On  the  'Natural  Arrangement  of  the  Pulmonobranchotis  Mollmca. 


the  Natural  Arrangement  of  the  Pulmonohra 

By  John  Edward  Gray,  MGS, 


•  (To"  the  Edrtors  of  liie  Annals  of  Philosophy.)  - 

GiENtLEMBN,  July  5^1924. 

Bking  dissatisfied  with  the  arrangemeDt  of  the  air-breathiog 
moUusca  proposed  by  Ferrussao  ia  his  showy  work  on  the  Land 
and  Freshwatep  Shells,  which  hie  iappears  to  have  thought  imper- 
fect himself^  as  he  has  proposed  a  new  .one  in  one  of  his  l^te 
numbers^  which  I  consider  to  be  more  artificial^  and  consequently 
infepor  to ,  his  former  order,  I  have  sent  you  a  sketch  of 
their  circular  disposition,  which  I  had  considered  as  the  proper 
linear  disposition  of  them  before  the  publication  of  Mr.  W.  S. 
Macleay's  excellent  views* 

The  animals  of  this  order  of  mollusca  are  at  once  distinguished 
by  their  closed  pulmQnary  cavity,  on  the  parietes  of  which  the 
aerating  vessels  are  reticulated.  They  all  breathe  free  air;  for 
those  animals  which  live  constantly  in  water  rise  to  the  surface 
to  replenish  their  stock  of  that  fluid  so  essential  to  life.  They 
have  no  operculum,  and  this  latter  character  at  once  distin- 
guishes the  shells  of  this  family  from  the  Cyclostomida,  which 
appear  to  be  the  connecting  family  between  them  and  Uie  Tur^ 
btnida,  . 

The  trae  land  animals  of  this  group,  as  the  slugs  and  snails, 
which  may  be  considered  as  the  type,  are  characterized  by  their 
teutacula  always. being  capable  of  being  withdrawn  into  them* 
selves,  as  the  nnger  of  a  glove,  and  by  their  eyes  always  being 
placed  on  a  pedicle  capable  of  similar  retraction ;  whereas  those 

,  which  are  alm^o^t  constantly  found  in  or  floating  on  the  surface  of 
]H^ater,  as  the  Land-ears,, th^  Pond. and  Shield-Snails,  are  fur- 
jnished  with  contractile  tentacula  and  have  th^ir,  eyes  usually 

.  sessile  at  tbe,|base  of  th^m.  Ifhe  groups  of  this  order  may,  there- 
fore, be  thus  pharact,exi2ied! ; — 

1.  TentacuHs  tetractilibus,  octtlis  pedicillatis.    Terrestres. 

Mollusca,  gasteropoda. •  • , .     Limacidje. 

Mollusca  trachefippda,  pallii  marginibus  i'^-\HEticiDJE 
crassatis  .••.•..••...• •...,..•••.  J 

2,  TentacuUs  contractilibus.    Aquaticse. 

Mollusca  trachelojioda,  pallii  marginibus  in-\A    ^iculah^ 
crassatis,  testse  l^bio  ^lultiplicato  •»..«»•••/ 


MoUttSca trachelopoda,  pdlii  mai^inibus  tenui-1  Lymne ad^ 

bus,  testsB  labio  sub  uniplicato •  •  • .  J 

MoUusca  gasteropoda^  pallio  stiiti«*>fotilii Okchidiadje. 

•  >  •       < 

Th6  affinity  between  these  families  is  so  close  that  I  shall  not 
have  much  difficulty  in  pointing  out  their  connexion  one  with 
another.  Commencmg  with  the  Slugs ;  they  ore  connected  with 
the  Snails  by  means  of  the  genus  Testacella,  and  indeed  it  is 
exceedingly  difficult  to  draw  the  line  of  demarcation  between 
Ihe  LimactdtB  and  the  Helicida  in  the  present  imperfect  state  of 
bur  knowledge  with  regard  to  the  animals  of  the  latter  family*. 
But  their  shells  may  be  known  from  those  of  all  the  other  families 
by  their  moUth  being  closed,  when  the  animal  is  at  rest,  by  a 
peculiar  membrane  which  is  called  an  Epiphragma,  or  Poma. 
The  Snails  are  connected  to  the  AurictUade  by  means  of  a  genus 
naiiied  by  Ferrussac,  Partula,  which  has  the  eyes  sessile,  as  in 
the  latter  family,  and  also  has  the  peculiarity  of  being  ovo-vivi- 
parous :  therefore,  we  are  thus  led  to  the  Auriculadaf  which 
are  mostly  aauatic,  or  at  least  found  in  marshes.  I  should  cer- 
tainly excluae  from  this  family  the  genera  Pyramidella  and 
Tomatella,  which  Ferrussac  has  added  to  it,  and  place  them  in 
the  family  TurbitndtB,  for  the  former  has  an  operculum  like  the 
Trochi,  formed  of  many  gradually  enlarging,  and  the  latter  like 
the  NatictB,  formed  of  a  few  rapidly  increasing  whorles,  and  they 
both  have  the  pectinobranchovis  animals  of  the  latter  group ;  but 
I  would  retain  the  genus  Pedipes  of  Adanson,  which  is  said  to  be 
marine,  in  this  family,  on  account  of  its  near  affinity  to  the  Aur> 
cula  nitens  of  Lamarck  (the  Voluta  triplicata  of  Donovan), 
which,  like  several  of  this  family,  is  found  in  salt  marshes,  or 
estuaries,  and  I  would  also  add  to  it  the  Voluta  ^uminea  of  Dr. 
Maton,  which,  by  the  peculiar  form  of  its  outer  bp,  may  perhaps 
form  a  new  genus. 

From  this  family,  by  the  general  similarity  of  the  animals,  the 
general  habitat,  and  particularly  by  the  peculiar  form  of  the  shell 
of  Auriculu  D&mbei/ana,  I  proceed,  to  the  Lymneada^,  which  are 
all  truly  aquatic,  and  usually  called  Pond  Snails^  and  which,  by 
the  addition  of  the  genus  Planorbis  to  the  divisions  pointed  out 
by  me  in  Sowerby's  Genera,  will  form  a  yery  complete  circle. 
From  thence,  by  means  of  the  o^uch  shifted  genus  Ancylus^  we 
are  led  to  the  Onehidiadte  which  only  differ  from  them  in  being 
destitute  of  any  shell ;  and  by  means  of  the  land  section  of  this 
family,  which  Ferrussac  has  placed  with  the  Ldmacida,  we  are 
led  to  return  to  that  family^  thus  completing  the  circle,  which, 
at  another  opportunity,  I  snail  attempt  farther  to  illustrate. 

It  is  impossible,  till  more  is  known  of  the  animals  of  the  Snails, 
to  point  out  distinctly  the  analogy  between  the  genera  of  the 


families  J^macid^  and  HelicU^;  \x^i  aa  a  moQf  ihat  ^ueb.  ai^ft^ 
logy  does  ei^ist,  I  n^ed  only  observe  that  F^rru9sao  has  Qp^med 
twQ  ofthagexiera  of  t^e  latter  fapiily  Helifarion  mA  U^lmUtm^t 
on  account  of  their  similarity  to  the  ^ejx^v^^rion  wU  JUmav  of 
th^  foimert  f^^mily^ 

Article  YIU 

I)escrij>tiQn  of  an  improved  Rain  Gauge,    By  Mr,  Georgq  Chil-, 

ton,  Lecturer  on  Chemistry.* 

The  quantity  of  rain  that  falls  in  any  particular  district  being 
an  important  item  in  Meteorology^  any  improvement  in  the 
instruments  of  observation  by  which  that  quantity  can  be  deter- 
mined correctly  must  be  acceptable  to  the  cultivators  of  that 
department  of  science.  In  the  common  construction  of  the  rain 
gauge  several  causes  of  error  are  manifest,  which  when  taken 
separately,  might  be  deemed  trivial,  but  whose  combined  effect- 
is  such  as  every  accurate  observer  must  be  desirous  of  avoiding. 
It  is  well  known  that  fluids  undergo  changes  in  bulk  by  changes 
of  temperature,  as  well  as  by  those  of  barometrical  pressure ; 
and  that  any  mode  of  measuring  the  dimensions  of  a  fluid,  ex- 
posed to  the  influence  of  these  fluctuating  causes,  provided  it 
does  not  make  due  allowance  for  them>  must  be  erroneous. 

In  addition  to  these  causes  of  irregularity,  the  cohesion  of  the 
fluid,  which  is  necessarily  connected  with  the  measurement  by 
graduated  rods,  renders  it  impossible  to  determine  the  true 
height  of  it. 

But  besides  these  obvious  causes  of  inaccuracy,  the  fluid  in 
the  common  construction  of  the  rain*gauge  is  too  much  exposed 
to  spontaneous  evaporation.  This  might,  in  part,  be  remedied 
by  narrowing  the  neck  of  the  funnel,  but  here  another  difficulty 
arises  :  if  the  aperture,  by  which  the  water  enters  the  gauge  be 
too  small,  the  funnel,  in  a  smart  shower,  might  be  filled  to  over- 
flowing; by  which  a  part  of  the  water  would  be  lost. 

T^e  following  is  a  description  of  a  rain  gauge  constructed  on 
principle!*,  by  the  help  of  which,  the  quantity  of  rain  that  falls 
into  it  cto  be  accurately  determined  in  inches  of  altitude  with- 
out being  aflected  by  the  causes  of  error  alluded  to  above. 

An  essential  p^,rt  of  the  rain  gauge  is  a  prismatic  vessel,  figs.  1 
and  2  (see  p.  113),  whose  top  and  bottom  are,  each  10  inches 
square,  inside  measure,  with  any  convenient  height. 

This  is  all  that  is  necessary  for  occasional  experiments,  as  for 
instance,  to  determine  the  quantity  of  rain,  snow  or  sleet,  that 
may  fall  in  winter  when  the  evaporation  is  inconsiderable ;  or 
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the  quantity  of  rain  that  falte  in  a  single  shower,  at  any  other 
season.  But  to  answer  all  purposes,  it  must 'be  jprovided  With^ 
cover,  in  the  centre  of  which  is  inserted  a  funnel,  whose  top  has 
the  same  area  as  that  of  the  top  or  bottom,  of  Hie  prismatic 
vessel  above.  To  prevent  evaporation,  the  orifice  of  the  fontiel 
is  furnished  with  a  valve  against  which  a  weak  spring,  attached 
to  the  inside  of  the  cover,  presses  with  a  force  just  sufficient  to 
close  it,  but  which  is  overcome  by  the  weight  of  a  few  drops  of 
rain.  It  is  evident  that  in  a  shower  the  water  will  open  the 
Talve,  and  after  it  has  passed  into  the  body  of  the  gauge,  the 
Talve  will  close  the  orifice  again,  suffering,  however,  the  diain- 
ings  of  the  funnel  to  pass  along  the  pendant  wire  by  cohesive 
attraction. 

This  top,  with  its  funnel  and  appendages,  may  be  fitted  on  the 
body  of  the  gauge,  like  the  lid  ot.a  common  tearcanister. 

The  water  being  thus  introduced  into  the  gau^e,  the  method' 
of  determining  its  altitude  in  inches  and  decimal  parts  diepends 
upon  the  following  fundamental  statements,  in  connexion  with 
the  simple  operation  of  weighing  the  water  in  the  gauge. 

Fundamental  Principle, 

A  cubic  inch  of  distilled  or  rain  water,  under  a  medium  pres- 
sure and  temperature,  weighs  252*525  grainy,  according  to  tbe 
latest  corrections.  Now  this  number,  multiplied  by  100,  the 
area  of  the  funnel,  in  square  inches,  or  that  ot  the  top  or  bottom 
of  the  body  part  of  the  gauge,  gives  25262*5  grains, for  the 
weight  of  100  cubic  inches  of  water.  Supposing  this  quantity  of 
water  in  the  gauge,  it  would  evidently  form  a  stratum  on  the 
bottom  of  one  inch  in  height ;  and  if  we  conceive  this  stratum  to 
be  divided  by  horizontal  sections  into  100  equal  parts,  these 
parts  would  form  strata,  each  of  which  would  be  thfe  ri'^ih.  of  an 
inch  in  height ;  and,  being  equal  to  a  cubic  inch,  would  w^igh 
252*525  grains.  Let  us  further  suppose  th^t  one  of  these,  strata 
is  subdivided  into  10  equal  parts  by  sections  in  the  same  direc- 
tion, each  of  these  parts  would  evidently  form  a  stratum  of  water, 
whose  height  would  be  only  the  ,  ^^\  ^th  part  of  an  inch ;  and 
being  equal  to  the  10th  part  of  a  cubic  inch,  would  weigh 
25*2525  grains. 

Having  tb^n  the  weight  of  100  cubic  inches  corresponding  to- 
one  inch  in  altitude ;  the  weight  of  one  cubic  inch  to  the  r^^ 
of  an  inch ;  and  the  -yVth  of  a  cubic  inch  to  the^^pig^th  pairt  of  an 
inch ;  it  is  easy  to  see  that  the  height  of  the  water  in  tne  gauge 
may  be  obtained  by  making  one'  or  other  of  the  above  numbers  a. 
divisor  to  the  corrected  weight  of  the  water,  in  troy  ghiins.  But 
this  trouble  is  rendered  unnecessary  by  the  use '  of  the  follomng 
tables ;-— 
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Table  L  Troy  Weight. 

Onins. 

One  p9uiid  troy^  =  6760 

One  ounce,  =  480 

One  drachm^  :=&  60 

One  scrapie^  =^  20 


Tablb  2.  For  reducing  Avoir'- 
dupois  We^kt. 

Troygraiiuu 

One  pound  ayoir- 

dupois,     . 
Half  pound, 
i  of  a  pound, 
Two  ounces. 
One  ounce, 
Half  ounce, 
Quafter  ounce,  =     109*375 


=  7000 

=  3500 

=  1760 
=     875 
«    437-5 
=:     218-76 


Table  3. 


Conected  wd^t 
water  it  g^nins  troy 


cf  Corresponding  alti< 
tade  in  inches. 


25-2625 
50-5060 
75-7575 
101-0100 
126-2625 
161-6150 
176-7675 
202-0200 
227-2725 
262-525 
505-050  •  • 
757*575 
1010-100 
1262-626 
1515-150 
1767-675 
2020-200 
2272-726 


0-001 
0-002 
0-003 
0-004 
0-005 
0006 
0-007 
0-008 
0-009 
0-010 
0-020 
0-030 
0-040 
0050 
0  060 
0-070 
0-080 
0-090 


Correcftdd'  weight  of 
Vftter  in  gndns  troy. 


2625-260 

6050-500 

7575-750 

10101-000 

12626-260 

15151-500 

17676-750 

20202-000 

22727-250 

26252-600 

60605-000 

75767-600 

101010-000 

126262-600 

151515-000 

176767-500 

202020-000 

227272-600 

262625-000 


Corresponding.  altB-- 
tude  in  mches. 


0-10 
0-20 
0-30 
0-40 
0-50 
0-60 
0-70 
0-80 
0-90 
1-00 
2-00 
3-00 
4-00 
5-00 
6-00 
7-00 
8-00 
9-00 
10-00 


An  Example  showing  the  Use  of  the  Tables. 

Suf^ose  the  weight  of  the  water  in  the  gauge  corrected  by 
subtracting  the  weight  of  the  gauge,  to  be  201b.  6^  ounces 
avoitdupois,  required  the  height  or  number  of  inches  of  rain?  . 


1.  Frtmi.Table2. 
lb.    oz« 

20    5JL    = 


-"lib. 
4oz, 
ido. 
do. 


1 


=  7000  grs.  which  x  20  «  14000 

«  1750 

==  437-6 

=  218-76 


The  sum  s  the  weight  in  grs.    142406*26 


112,  Jjifr,Chi^mQnwi«i^<^^^G'^  [Avoit 

9.  If  the  weight;  reduf^ecl  to  grains,  b6  found  in  Table  3,  the 
corresponding  )ieijght  will  be  found  opposite  to  it  int  Hpie  ^^oittbg 
column ;  but  as,  in  this  example,  it  la  pot,  take  the  nearest,  less, 
number  to  it  from  the  table,  and  subtract  it  from  the  weight  of 
the  waietjt  marking  the  corresponding  height  in  ii^ches,  &c. 
Enter  tne  table  a  Second  time  with  the  difference  and  take  the 
nearest  less  number  to  zV,  together  with  its  correspondent  height, 
which  subtract  from  the  difterenoe,  and  with  the  remainder  enter 
the  table  again,  if  necessary/ thus, 

Gones- 
^  Weight  of  watee     pondent 

in  grains.  height. 

The  nearest  number  in  the  table,  less  than  142406*25, 

which  must  be  subtracted,  is • 126262-5  500 

Pifferencfq .  • , .  *,,,..•,.,.«  ^ .  ,<,    i6>143'75 


^mmmm 


The  next  number  in  the  table,  less  than  the 
differfence,is •.•-   15161*6  0-60 

which,  when  subtracted^    leaves  the  re^ 
mai»der  .  «..^*.«4*«, •«;... ««•••»•«.        992^25 

The  n^a^est  number  corresponding  tp  the 
rem^in4&r  in  the  t^ble,  i^.  ..•,•••.  ^  ••  ^      IQIO*!  0*04 

The  siini  of  the  corfespoud^ng  heights  gives  .,..••  Inches  $*64 

It  is  obviously  not  necessary  to  be  restricted  to  either  tbe  form 
or  the  size  of  the  above .  dtescribed  gauge.  If  tite  cylindrical 
form  be  tiboughtto  possess  any  advantages  over  that  of  a  square 
prism^  it  is  easy  to  nndthediajaeter  of  a  circle  whose  area' shall 
be  equal  to  100  square  inches,  by  the  well-known  rule,  viz.  d-^ 

\/^TSSi*  w^®^®  ^  represents  the  (iiam^ter,  a  the  area,  aijid  '7854 

the  area  of  a  circle,  whoiie  diam^er  is  nutty.  If  any  other  size 
should  be  thought  mdre  convBnient,  asi,  for  instance,  one  whotse 
area  is  only  Aa^  of  that  of  the  above«*de8cribed  gauge,  the  sante 
rule,  if  cyhndrical,  will  give  the  corresponding  diameter,  or  if  a 
square-monthed  one  be  preferred,  the  side  of  the  square  is 
oDtained  by  extracting  the  square  root  of  fifty.  But  it  must  be 
remembered  that  whatever  relation  the  area  we  pitch  uppit  may 
bear  to  100  square  inches,  the  same  relation  will  stibisist  between 
the  final  result,  and  that  which  is  given  by  the  tables  :  thus  if  the 
area  of  the  gauge  be  fifty  square  incheS|  as  this  is  the  half  of 
100,  we  must  t^e  half  the  sum  of  the  tsJ3ular  heights  for  the 
true  altitude. 

It  is  not  necessary  to  be  very  particular  in  the  choice  of  a 
balance ;  a  pair  of  good  common  scales  will  answer,  with  true 
weights,  either  troy  or  avoirdupois.    The  gauge  may  be  made  of 
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tin,  or  sheet  icon  painted  or  japanned,  but  copper  is  more  doni' 
ble.  The  area  of  the  funnel,  and  that  of  the  top  of  the  body 
part,  are  the  only  parte  that  need  attention  in  the  construction. 
These  ought  to  be  made  tolerably  exact.  A  strong  hoop  should 
be  fixed  around  them  on  the  outside  to  preserve  theii  6gure  true. 

In  eveiy  operation  of  weighing,  the  weight  of  the  gauge, 
moistened  in  the  inside,  must  be  deducted  from  the  gross  weignt; 
the  remainder  is  the  corrected  weight  of  the  water  with  which 
the  tables  must  be  entered. 

In  the  case  of  hail,  enow,  sleet,  or  frozen  water,  being  in  the 
gauge,  it  is  not  necessary  to  melt  its  contents  into  water,  as  the 
changes  effected  by  temperature  and  pressure  make  no  differ- 
ence m  the  weight. 

The  use  of  scales  and  weights  may  be  dispensed  with,  by  sub- 
stituting a  steelyard,  so  constructed  that  the  movable  weight  on 
its  arm  might  indicate  by  its  position,  not  the  weight,  but  the 
inches  and  decimal  parts  of  its  corresponding  altitude,  without 
reference  to  the  tables,  and  without  odculation. 

Tlte  advantages  of  this  method  of  finding  the  quantity  of  rain 
in  linear  inches  of  altitude,  will  be  appreciated  by  adverting  to 
the  circumstance  of  our  having  a  tangible  quantity,  aa  an  unerr- 
ing guide  to  that  which  is  nearly  imperceptible.  Twenty-five 
grains  and  a  hair,  a  sensible  quantity  in  a  good  balance,  point- 
ing out  the  difficultly  visible  division  of  the  iVs^^l'  P^^  ^f  O" 
inch.  Suppose  the  problem  reversed;  that  the  cubical  contents 
of  the  water,  or  its  weight,  were  required,  trom  the  observed 
altitude.  The  chances  of  error  would  all  be  agaiiut  the  accuracy 
of  such  a  determination.  The  difficulties  of  the  task,  indepen- 
dently of  the  aforementioned  causes  of  V&riittion,  would  evidently 
be  insurmountable. 

I  had  a  gauge  constructed  on  this  principle, "twelve  or  fourteen 
years  ago,  for  my  friend  Dr.  Akerly,  who  iaforms  me  that  it 
answered  the  end  extremely  well.  This  testimony  in  its  favour 
is  not  amon^  the  least  oftnose  considerations  that  have  induced 
me  to  make  it  more  generally  known.  G.  C> 
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Fig.  1,  represents  the  rain  gauge  in  perspeetive. 

Fig.  %  in  a  vertical  section. 

O  the  body  of  the  ^auge^  V  its  fatineli  L  the  lid  or  coir#r, 
t>  the  yalve,  hinged  to  me  lower  orifice  of  the  fannet,  $  the  spfin^ 
to  dose  the  vidve^  hi  a  wire  to  conduct  the  drainings  of  the  failaei 
into  the  body  of  the  gauge. 


^^ 


Article  VIII. 

On  BarytO'Calcite.    By  H.  J.  Brooke,  FRS.  fee. 

(To  the  Editors  of  the  Annab  of  Philosophy*) 

ailNTLEMEN,  July  15, 1824. 

Me.  Brouohton,  before  he  left  London,  favoured  me  with 
specimens  of  a  mineral  from  Cumberland  which  had  been  cou- 
sidered  to  be  carbonate  of  barytes,  but  it  was  very  evident  that 
the  crystals  did  not  resemble  the  ordinary  figures  of  carbonate 
of  barytes,  and  the  substance  was,  therefore,  regarded  by  Mr, 
Broughton  as  $ometbing  new. 

The  external  surface  of  the  specimens  is  coated  with  sulphate 
of  barytes  ;  but  the  internal  mass  freouently 
contains  cavities  which  are  lined,  and 
nearly  filled  with  ciystals.  The  primary 
form  of  these  is  an  oblique  rhombic  prisnif  as 
shown  in  the  annexed  figure,  the  cleavage 
being  parallel  to  the  planes  P,  M,  and  M^. 

PonM,  orM' 102^  64' 

Pona 147    34 

PonA ,,..,  106      8 

M  on  M'  • 106    64 

Mojxh.  ,.., 143    27 

All  the  crystals  I  have  seen  are  modified  on  some  of  the  ftdges 
and  angles,  and  are  lengthened  in  the  direction  of  the  edges  of 
the  modifying  planes,  presenting  the  character  of  prisms  termi^ 
nat^d  by  the  bright  planes  P,  a,  M,  and  A,  of  the  figure.  The 
modifying  planes  are,  however,  so  numerous,  irregular  and  dull 
in  my  specimens,  that  I  have  not  obtained  sufficiently  cood  or 
corresponding  measurements  to  enable  me  to  ascertam  their 
character,  and  they  are,  therefore,  omitted  in  the  drawing. 

The  mineral  is  translucent  with  a  slight  tinge  of  a  yellowish- 
brown  colour. 

Its  lustre  rather  more  waxy  than  carbonate  of  barytes^  ^ 

Its  hardness  is  between  that  of  carbonate  and  fiuate  of  lime. 

Its  specific  gravity,  as  ascertained  by  Mr.  Children,  is  3*66. 

The  name  baryto-calcite  has  been  given  from  its  chemical 
composition,  as  ascertained  by  Mr.  Children. 

"^  The  mean  specific  (p»nty  of  carbonadi  of  barytes  and  cartKma<s  fsi  lime  Is  9*5 


1^4.)     CHeniicai  AtamiMfim  af  the  Batyto^Cakitei         1 16 

Chemical  Examination  of  the  BarytO'Calcite.    By  J.  G.  Ciul- 

aren,  FRS,  &c. 

With  the  blowpipe  this  mineral  exhibits  the  fblloWittg  cha- 
racter. 

In  the  forceps^  in  the  oxidating  flame^  it  neither  ftises  nor 
decrepitates ;  its  surface  becomes  green,  and  the  point  of  the 
flame^  beyond  the  assay,  assumes  a  light  greenish-yellow  colour. 
In  the  reducing  flame  the  superflciaT  green  colour  disappears. 
The  assay,  aft^r  being  ignited,  orowns  moistened  turmeric  paper. 

Heated  to  redness,  in  a  glass  tube,  it  merely  gives  off  a  Uttl6 
moisture. 

By  heat  the  assay  becomes  strongly  phosphorescent,  shining 
with  a  pale-yellow  light,  very  similar  to  that  of  the  common 
glow-worm. 

,  With  soda,  on  the  platina  wire,  in  the  oxidating  flame,  it  gives 
a  bluish-green  opaque  mass.  In  the  reducing  flame  the  green 
colour  is  discharged. 

With  borax,  in  the  oxidating  flame,  dissolves  readily  ihto  a 
perfectly,  diaphanous  globule  of  a  beautiful  light  amethystine 
colour.  The  globule  retains  its  transparency  in  the  reducing 
flame,  but  entirely  loses  its  colouh 

With  salt  of  phosphorus,  dissolves  very  readily ;  the  globule  is 

Eerfectly  transparent,  and  in  the  oxidating  flame  yellow  while 
ot ;  when  cold,  colourless.  In  the  reducing  flame  the  globule 
is  colourless,  and,  while  hot,  transparent ;  when  cold,  its  trans- 
parency i^  slightly  disturbed. 

Analysis, 

To  ascertain  the  proportions  of  its  elements,  I  dissolved  the 
mitieral.i&'inuriatic  acid,  diluted  the  solution  very  largely  with 
distilled  water,  and  precipitated  -  the  bary  tes  by  sulphate  of 
ammonia  \  boiled  the  pi:ecipitate  to  take  up  any  sulphate  of  Ume 
that  might  have  been  thrown  down,  filtered,  ana  washed  the 

f>re<:fipitate,  till  the  washings  ceased  to  give  any' cloud  with  oxa- 
ate  of  ammonia,  adding  the  washings  to  the  soltition  from  which 
the  sulphate  of  bary  tes  had  been  separated.  The  solution^  being 
fir^t  reduced  by  evaporation,  was  tneniboiled  with  a  solution  of 
.carbonate  of  potash,  which  threw  down  the  lin^e  in  the  state  in 
which  it  origmally  existed  in  the  mineraL  Treated  in  this 
mapner,  20  grs.  gave 

Sulphate  o€  bary  tes  1^*55  g]^»s:Qarboaate  of  bary  tes  13-18 
Carbonate  of  lime.  «.•••...»«•••••.«•••••••••••    6*72 

19-90 

-A  minute  portioai,  not  exceediag  we  or  two^tenflu  of  a  grain, 

1% 
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remained  undissolved,  and  consisted  chiefly  of  sulphate  of 
barytes.  Traces  of  iron  and  manganese  were  also  obtained,  as 
previously  indicated  by  the  blowpipe,  but  I  could  not  detect  any 
appearance  of  magnesia.  The  mineral  effervesces  of  ccnme 
very  strongly  with  acids,  and,  when  finely  pulverised,  its  powder, 
has  a  very  light  flesh-coloured  or  rosy  tint. 

According  to  Brande's  Table  of  Prime  Equivalents,  the 
weight  of  the  atom  of  carbonate  of  barytes  is  to  that  of  carbonate 
of  lime  as  100  :  50,  or  as  2  : 1.  The  theoretical  composition  of 
this  mineral,  therefore,  (disregarding  the  insoluble  sulphate,  and 
the  metallic  oxides^  as  not  essentisu  to  it)  accords  very  nearly 
with  that  obtained  by  experiment,  as  appears  below  : 

TbeoreticaL  ExpenmentaL 

Carbonate  of  barytes 66*66   66-90 

Carbonate  of  Ume 33-33   ....;.  33-60 

99-99  99-eO 

Hence  we  may  consider  it  as  containing  an  atom  of  each 
element. 


Article  IX. 

On  the  Trammission  of  Electricity  through  Tuba  of  Water,  Sfc, 

By  Mr.  Lewthwaite. 

(To  the  Editors  of  the  Annals  of  Philosophy^ 

GENTLEMEN,  RoiherMihey  Jviy  %,l9iA. 

Allow  me  to  intrude  myself  on  your  pages  to  correct  an 
error  committed  by  Mr.  Woodward  in  the  last  number  of  the 
Annals. 

Mr.  W.  says,  the  effects  of  electricity  on  loose  gunpowder 
when  transmitted  through  tubes  of  water,  wene  communicated 
by  me  to  Mr.  L.  some  time  previous  to  the  publication  of  his 
letter. 

The  natural  inference  to  be  drawn  from  this  sentence  is,  that 
I  am  indebted  to  him  for  the  experiment  in  i^uestion.  lliis,  1; 
can  assure  Mr.  W.  is  not  the  case ;  it  was  onginally  communis 
Gated  to  me  by  Mr.  Tctther  about  fourteen  years  ago.  The 
experiment  relaitive  to  the  conducting  power  of  elli^r,'ai)coliol9 
and  acids,  {mblished  in  the  Institution  Joutnal,  originated  while 
I  was  experimenting  with  the  water  tube^  nor  had  I  the  least 
idea  that  Mr.  W.  was  investigating  the  conducting  power  of 
those  fluids  until  some  time  after  the  publication  of  my  letter. 
. .    ,  .1  am,  Gentlemen,  your  humble  servant^ 

John  Lewthwaite. 

P.  S.  An  account  of  the  experiment  of  firing  loose  gunpowder 
by  the  water  tube  may  be  found  in  In^ison's  Elements  of  Science 
-^^  Arts,  vol.  i^  p.  469.  ^ 
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Article  X. 

Oil  the  Nature  of  the  Add  and  Saline  Matters  usually  existing 
in  the  Stomachs  of  Animak.    By  William  Prout,  MD.  FRS.'*'' 

:That  a  free,  pr  at  least,  an  uiisaturated  acid  usually  exists  iu 
tbe  stoiuaclis  of  animals^  and  is  in  some  manner  connected  with 
the  important  process  of  digestioni  seems  to  have  been  the  gene* 
ral  opiaion  of  physiologists  till  the  time  of  Spallanzaiii.  VThis 
illustrio.i}s  philosiophei;  concluded,  from  his  numerous .  experi- 
ments, that  the  gastric  fluids,  when  in  a  perfectly  natural  state, 
are  neither  acid  nor  alkaline.  Even  Spallanzani,  however, 
admitted  that  the  contents  of  the  stomach  are  very  generally 
acid  ;  apd  this  accords  not  only  with  my  own  observation,  but 
with  that,  I  believe,  of  almost  every  iudividual  who  has  made 
any  experiments  on  the  subject. 

With  respect  to  the  nature  of  this  acid,  very  various  opinions 
have  been  entertained.  Some  of  the  older  chemists  seem  to 
have  considered  it  as  an  acid,  sui  generis;  hy  others  it  was 
supposed  to  be  the  phosphoric,  the  acetic,  the  lactic  acid,t  8ic. 
No  less  various  have  been  the  opinions  respecting  its  origin  and 
use ;  some  supposing  that  it  is  derived  from  the  stomach  itself, 
and  is  essential  to  the  digestive  process ;  others,  that  it  is 
derived  from  the  food,  or  is  a  result  of  fermentation,  &c, ;  in 
short,  there  seems  to  be  no  physiological  subject  so  imperfectly 
understood,  or  concerning  which  there  has  been  such  a  variety 
of  6miiit>ns. 

. :  The^  object'  of  the  pi^eaent  communicatioo:  is  to  sbow^  that  the 
aekl  in  question  iathetTtiftnd^eC'ii^tW,  andithat  the  salta  usually 
met  with  in  the  stomach  are  the  alkaline  muriates.  As  to  tte 
<Mitgia'And  uae- of  these  prinotplss,  as  well  iEis  the.ocofetsiotial 
tppearaojce  of  other. aoids>  &o.  in  the  stomach, .  I  reaerife  what  I 
have.  to;.d»ay  ontheste  subjects  jtill  a  (utme  opportunily,  ai^shaU 
merely  remark  at  present,  that  the  facts  now  adduced  seem  to 
be  intimately  ^connected,  not  only  with  die  nhyst^gy  9ftd  patbo* 
logy  of  the  digestive  prooessy  but  with  otoer  im^oiiMt  animal 
fiiactioiis. 

..Having'Asc^tained  the  circumstances  above-mentioned  in  a 
general  niaimer,^  and  byimeans  which  itwpuld  be.here^]Unne<^es<« 
8iffy.*to  detail,  an  attempt  was^  made  to  contrive  BOmennexcep- 

•  Fi9ni  the  PbODf^phicid  fi^piactions  for  V334,  Put  I.  ^^  4 

f  After  I  had  discovered  the  principal  fact  related  in  this  paper,  I  was  surprised  to 
find  how'  nearly  Scopoli  had  come  to  the  same  conclusion.  He  did  not  indeed  come  to 
the  eondnsioQ,  aa  Ikt  as  XoHaaaoertBiiiv  tfaat^^Me nuiziatic  add  exists  in  the  stomach, 
bnt  he  4idran^  ihfi  opinion,  that  the  muriatic  add,  in  union  with  ammonia,  found  in 
sach  abundance  in  ihe  stomach  of  ruminating  animals,  is  secreted  by  that  orgaii  itself 
Hie  <mif  aeeefint><of  ^SbopeE'tieBpetimeiita  I  have  seea  ia  in  Johnson^s  Animal  Che* 
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tionable  method  by  which  their  troth  might  not  only  be  satis* 
factorily  demonstrated^  but  at  the  same  time  that  the  relative 
quantities  of  the  different  principles  might  be  determined  :  after 
yariQi;^  aUempts^  the  foUoiving  processes  were  adopted  for  ^ei»9 
pufposcs. 

The  contents  of  the  stomach  of  a  rabbit,  fed  on  its  natural 
foody  were  remaved  immediately  after  deaths  and  repeatedly 
di^sted  in  cold  distilled  water  till  they  ceased  to  impart  any 
thmg  to  that  flqid.  The  whole  of  these  different  portions  of 
fluid,  which  always  exhibited  strong  and  decided  marks  of 
acidity,  were  then  intimately  mixed  together,  and  after  being 
allowed  to  settle,  were  divided  into  four  equal  portions.  1.  The 
first  of  these  portions  was  evaporated  to  dryness  in  its  natusal 
state,  and  the  residuum  burnt  in  a  platinum  vessel;  the  saline 
matter  left:  was  then  dissolved  in  distilled  water,  and  the  quan- 
tt^  of  muriatic  acid  present  ^tevmined  by  nitrate  of  silver  in 
the  usual  manner ;  the  proportion  of  muviatic  acid  in  nnif>n  with 
9Ljfimi  alkali,  was  thus  det^rmined^  B.  Another  poortion  of  the 
original  fluid  was  superaaturated  with  potash,  then  evaporated  to 
dtyness,  and  burnt,  and  the  muriatic  acid  contained  in  the 
satine  residuum  determined  as  before.  In  this  manner  the  loto/. 
quantity  of  niAiriatiaaoid  present  m  the  fluid  was  asoertained* 
3.  A' thiydportiosi  was  exacdy  neutndised  with  a  eohution  of 
potash  of  knowfk  stren^h,  and  the  quantity  required  for.  thail 
purpose  aceurately  noticed.  This  gave  the  proportion  of  free 
acta  present ;  and  by  adding  this  to  the  quantity  in  union  with 
a  fixed  alkali^  as  determined  above,  and  subtracting  the  sum 
from  the  total  quantity  of  muriatic  acid  present,  the  proportion 
of  acid  in  union  with  ammonia  was  estimated.  But  as  a  check 
to  this  result,  the  third  neutralised  portion  abovementioned 
viras  evaporated  to  dryness,  and  the  muriate  of  ammonia  expelled' 
by  heat,  and  colleclea.  The  quantity  of  muriatic  acid  this  con-t 
tained  was  then  determined  as  before,  and  was  always  foimd  to 
represent  nearly  the  quantity  of -muriate  of  ammonia  as  before 
estimated;  thus  proving  the  general  accuracy  of  the  whole 
experiments  beyond  a  doul>t;  4^  Th»  remaining  fourth  portion 
of  the  original  fluid  was  reserved  for  miscellaneous  experiments, 
and  particularly  for  the  purpose  of  ascertaining  whetner  it  cohi. 
tained  any  other  acid  besides  the  muriatic,  The>  experiments 
abovementioned  seemed  to  nreclude  the  possibility  of  the  pre- 
sence of  any  destructible  acici ;  and  the  only  known  fixed  acids 
likely  to  be  present  were  the  sulphuric  and  phosphoric;  the 
muriate  of  barytes,  hovi^ver,  neither  «toiie>  nor  wMi  tbe  addition 
of  g«jaiioi|i^>.prigKlu.9ed.s^y  jfun^edi^te  preQJpitate,*^  showing  th,e 

•  It  mi^  lM  pnpcr  m'femtuikj'lhmnmiaai^  aterwMBe  tittity  canted  afloftfiilfirtt. 
ycdllitotft,  Biuttoliiig  «f  ilNt  Mrtit]^  pile^lwtM  iA«m<ai«idi%c9ffeBblB  awlaiiaBHl  tuit. 
tir,  mnd>tib«t  tiAer  ttmiltaKdtOy  tiMWi«#wi]^iim  -Mid,  iAm  jcralt  ti  that  jpneeM^  voMt 
rmypmcefOtik.    Butit  is  MridMf;^  #oin  tfaeeipeiiiiiMt  nlalediiitbetCBly  iimtmdm 
ther  is  these  adds  previouiljr  exUted  in  the  original  fluid  in  a  &«e  state. 
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Thi^de  ffnidti  then  seem  to  deaoturtFate^  dxiil  froei  otat  leist 
Hfisatttnrted  mitriatie  Mid  ia  no  sinaU  qolmtily  citist*  m  tiio 
stiMaoh  of  these  ftnkoab  during  the  digeitm  pracea^  t  tt^d  I 
have  a«oerteiiied,  in  a  pjenetal  vajastKtf  that  the  eameie  tkeeaea 
in  tfae  stomach  <xrtlie  have^  the  hore^  the  caif^  and  the  doe^  I 
have  also  aniforailjr  found  free  muriatio  add  in  §pK»aftabttB&tioe^ 
in  Ibe  add  fluid  t^%tMA  from  the  hiunan  atosmoh  h»  eereM  casea 
of  ^sf^pm^  ae  the  following^  exainplea  show*    Urn  ortgiBal 

Smaatitiea  erf*  the  fiaida  opeialm  on  of  oonvae  aicie  tatiaae^  hfUt 
or  tha  aska  of  eompatiaon  they  are  reduoed^.  in  tfaa  foUavMig 
table,  to  one  pint,  or  16  fluid  ounces,  which  quantity^  in  three/ 
iiXilanoes  (sdeeled  fton  many  othem),  vaa  fauni  4a  ooivfcaia  af 


Mf^iatic  aci4  in  union  mi)i:^Jixed  alkaH  ^  ,^ .  (2^1 1 

-  .»*  ."I  *'"  with  i^mmoniaf  ••••••   0*0 

-r>  in  iLjff^  or  unsaturated  state  * .   $*  1  Sf 


>m    Ml     III  I 


*«ip«««»' 


Total 


I.    n>i>»» -»■»  *f*<»'.<i  »r'.<i*4^i'^M"  !■♦*■   ^■<<-..i^<.i»)rf»-»<*»t«»        .«  t»x  T«Mj-iHfwtii>»f  i»»<i».«->4ftHfyi|[>i«- 


I 


o-m. 

4-28' 


17-03|20^S 


•  «• 


ijtfcMhiiiX  •!*  >ij»'*jii  iijiitui    niiiiiiimmmt 


AHTitxa  XL 

0«  ik$  fA^ri^figemi^  of  J^afiUmd^,    By  J.  fi.  (ji;ay,  MGS. 
(Td  the  Editibt*  of  Ifhe  il^wflfe  ^  Fhilosapky.) 

ft^NIIMM^JK,,  .  '  .  .  '  jM/y  7,:' 1824.   , 

Mr.  F.  C|}visr  haa  ohaaliN(d  that  swiffioieat  attention  has,  ne^ 
bean  paid  hj  mxldem  natwiJiiata  to  the  works  of  lis^neu&i  and 

«  l^or  the  sake  of  axii^dg^,  l!he  c)iiorlfl«f,  in  anloli  tHtk  th^  tttsb  t/t^^Jbfed  idlisfi,  !# 
iiaiiiiflitttiai  t<big«>#  tb>  Ihlkiwfai^  to  Hit  rtili  «f  fiHtfiitk  Wfti. 

f  Iliiii»9ef«|iawwiNn.«MiiPfCMiM(lio«4«  9I  #>  HMw  ViW^  1it«a  alA^lit 
tetet  «iif  sMuribb  quantity  oC  the  tnuiuite  of  &tain«ii»  in-  the  ^m3»  ^edte^  f/091  tha 
hiumm  ttflmacn  ;  Mid  upon  inquiry  ($f  Sir  At^lqr  Cocucgr^  irfio  was  kind  enough  to  far<i 
iMkvMii^ikekMikfmfntuMai^tmr  I  irasiiMiMtllMlllapMieai^iriryia  ti» 
of  i^qendy  ta]db0iHRiofM  as  •  inoE^ieiilt^ 


there  is  a  great  deal  of  truth  in  this  remark ;  for  it  is  too  mueh* 
the  fashion  to  abuse  without  consulting  them*  The  fact  is 
indeed  fully  verified  in  the  butterflies  which  linneus  divides 
into  five  groij^s^  the  Equites,  Heliconii,  Danai,  Numphales,  and 
the  Phebejif  which  could  only  have  taken  place  by,  his  secretly 
observing  their  habits,  according  to  his  own  maxim^  for  his  cha- 
racters are  only  taken  from  their  size,  colour,  and  the  difference 
of  the  edge  of  the  wuig.  Latreille  has  divided  this  fdmily  from 
their,  mamiera  and  habits  into  exactly  equivalent  groups,  only 
fdacing  the  Danai  between  the  Equites  and  the  Heliconii,  and 
placing  the  seoond  section  of  the  Plebefi  in  a  fSauuily  by  them- 
selves under  the  names  of  Hcr^pmai/ie* 

>•  I  have  observed;  that  when^rer .  a  group  formed  a  good  linear 
series^  thei  two.  ends  would  meet,  and  thua  form  a  curdio^  by 
wbidS'  faet  I  have  convinoed.  several,  pecsona  who  have  been 
disfioaed  to:::doulrt  the  truth  of  the  circular  disposition  Hof 
natufe.lThus  we  find  tiiat  several  series  forms  circles  which  th<^«' 
authors  in^er  appeared  to  havertbe  sli^test  idea  of..  ItiasQ 
with  tke  riightt  alteration  fvoposed  by  Xateeille  with  regard  to  the 
Fcg^liomdiR  ;  and  the  Linnean  posittoa  of  the  Hdicvmi  in  theia 
is'smiilar  tofhis  position  of  the  Cetacea  inMammalia ;  it  pc^^^Aled 
the  ceaidmiuice  of  the  series,  and  thus  obscured,  their  ^  natmal 
disposition^"  r   .  .  n: 

in'the  Equites  and  the  Xbmae^the  larvn: are  long  and  c^lindri'- 
calv  anvdthe  chrysalis  ia  angular/ and  inclosed  in  a^kindoj^caaey 
or>stt8plfnded  by  a  transverse  thread ;  in  the  fordier  of  these^  the 
lowetpatr  of  wirigs  are  generally  exti^ed  attbeir  hinder  aoffles 
into  a  tdl^  in  the  nodes  at  least,  and  in  both  they  are  furnished 
with  acobnecting  nerve.  From  the  latter  of  theise  groups  by  rnean^ 
of  somer  of  the  Pontut  of  Fabricius  as  P.  sMapis^  we  pass  to  the 
if€/?eottJ»  and  the  NymphakBy,  in  botii  of  which  the  chdrysalesace 
euspieiided  without  any  case  4y  their  hinder. extremity)  and  thto 
front  pair  of  legs  are  folded  up,  intiiie  males  at  leasts  so  as  toibe 
"useless  in  wsdkingyand;  the  lower  pairof^wings^  like  the  JSItftoai, 
are  usuaUy  destitute  of  tails  and  connecting  nerve.  iFrom  these 
last,  b}r  means  of  the  genih^  LibitAeatsf  Mwrkimj  we  pass  to;  the 
Piebeji^  where  the  larva  an»d  pupa  are  shorty  and  tne  latter  is 
inclosed  in  a  case,  and  where  the  lower  wings/are  destitute -of 
any  coniiecting  nerve,  but  are  often  provideid  with  seveval  itaiis ; 
from  these  we  may  retmm  t6  the  Equites^  for  this  last  srdup  has 
the  eased  p\ipa  and  the  tailed  wii^ts  of  thsjt.taribe,  and  some  of 
'  thenof  'appear  to  have  a  very  great  afinity  to  it.  >  < 

The  Iie9permda  has  Tery <  grda%  affinitf  tp  4he  Blepiejif  rof  whJidL 
Linneus  regarded  them  as  a  section,  but  I  am  inclined  to  consi- 
der them  asth^  osculant  group  between  the  Papilionidmmidthe. 
Spihgidaf  excluding  from  it  tne  gexxm  Urania,  which  appears  to 
he  the  osculant  on  the  oth^v.  side  betwieen  the  VapUiomde  and 
the  day-flying  Phalamdas,  but  adding  to  the  Hesperiai^  the 
genera  Castma  of  Latreille^  and  Agarista  of  Leadu 
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Article  XII. 

On  the  Results  of  some  Chemical  Analyses,  and  the  Decomposition 
of  Silica  J^  In  an.  Extract  of  a  Letter  from  M.Berzelius  to 
M,  Dulpng.f 

'••.,.  .1  ttAVB  undertaken  some  experiments-  on  imuisttm^  m 
erder  to  deterfcnine  certain  points  which  M.  Arfwedson  had  left 
undedded  in  his  excellent  memoir  on  tiiat  metal.  Yon  are  pro<^ 
tobly  unacquainted  with  thatwork,  though  it  wefi  deserves  to 
be  known.  Arfwedson  has  found  tke  means  of  obtatming  metal-* 
li&uranium ;  be  has  studied  its  nropettieSy  and  deMrmiaed  the 
composition  of  its  oxides.  Wito  respect  to  the  yeUow  oxidey 
however^  his  results  ure  not  always  tnvairiable.  I  nave  resumed 
the  inquiry^  and  have  completed  the>  anidysis  of  the  ureoile  of 
Autun,  wnieh  I  find  is  a  double  subpfaosphate  of  Hme  and  yettow 
oxide  of  uranium.  It  contains^  oeskles,  the  phosphates  of 
btoytes,  magnesia,  manganese  and  ammonia.  The  green  uranite 
firom  Gomwall  is  a  similar  compound,  except'  that  the  lime  is 
ve^lftced  by  an  equal  number  of  atoms  of  oxide  of  coppar.  It  is^ 
trnfrefore,  a  double  subphosphate  of  copper  and  uraniumy  iso^. 
morphouSi  but  not  identical  with  the  uranite  from  Aulun. 

I  Wve  examined  the  combinations  of  acetic  anid  with  oxide 
of  copper,  in  consequence  of  the*  analyses  of  those  oompomids 
pubtish^d  by  Mrv< Phillips.  I  have  found  no  less  tbaa  five  dtf« 
rereiU  aeetate&iif  deutoxide  of  copper,  in  which  the  multiples  of 
tiie  base  are,  1, 1^,  2,  3^  and  72  j:;  the  third  is  the  blue  verdi^ 
gris;:'but  ascitis  decomposed  either  b^  cold  water,  or  by  a  heat 
of  ^60^  centigrade  (140^  Fahn),  I  consider  it  to  ^be  composed  of 
neutral  ticetate,  and  hydrate  of  oopper«  You  will  see  ih^  reasons 
which  have^  ksdnbed  me  to  form*  this  conclusioa  more  fiiUy  stated 
^!«4ien  you'r0eeive  m^  menKpir. 

,»«;^During  the ilast  six  months  L •have  been  occupied^on  a  great 
work  on*  Aiioric  a«^d:«  0«iei  part  is  already  printed  in  the  Me^ 
moirs  of  our.  Academy ;  anQthei^  is  finished,  but  not  yet  puh^ 
4ishi^v  Lhave  examiued  the  combinations  of  fluoric  acid  with 
:b8ses,  *aflJd  have  liiscovered  that-  What  were  taken  for  fluates 
ate  dtobie>sallsr  I  have  analyized  fluoN$iUcic  £as,.and  Ms-corn^ 
fMtoids'wilhbasedi'  The^  are  all  formed  in/tlbe  same  mi^nnef, 
and'oontuiiii  a  quantity 'of  fiugricsR^id  combined  witiifc  the  si  lieu, 
equal  to  twice  the  quantity  ccunbined.withthe  base.  Fluoricacid 
•gives  anaiog^i  oompounds  wi^  the  Wds>of  titanium,  colum- 

*'*  ii  '^i^HSf  Hli^Ff  ^^?^^  "^^^  ^^  the stnie subjected  fromM.^erzelius,  was  read 
l»erore  uie  xtbyja  societ^Vf^tay  ^0.  {Secjinnat*  of  Philosophy,  \6L  vfi.  p.  458.) 
**i  A  rerj attratniliBtAy  mtiltipk;  and pnobaBly  « miatake;  but m  it  kghran in ilie 
Jianrirti d» Cbpjg*-^^      :  i  .     .  .•  ..  .  ^^  . 
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biuoij,  tungsten,  molybdena,  chraminm,  seleQiam,  antimony,  and 
arsenic;  with  the  hyposulp^urous  and  sulphurous  acids,  and 
probably  with  the  phosphorous  and  hypophosphorous;  but  I 
have  not  yet  examined  the  latter* 

Fluoric  acid  is  one  of  the  most  convenient  reagents  for  the 
analjrsis  of  inorganic  substances^  since  it  dissolves  everv  thing 
that  is  not  attacked  by  the  other  acids.  It  has  enabled  me  to 
deteri9iii%  noce  acQurately  the  weights  of  the  atoo^  of  many,  of 
those  sttb^atfiees  about  whiob  I  was  still  in  doubt*  To  extraiot 
alk$di  from  minerals,  it  is  sufficient  to  treat  them  with  fluocic! 
adid,  or  a-mii^ture  of  flus^te  of  lime  and  sulphuric  Si^d.  la 
attempthig  t»  reduce  fluoMricacid  by  potassium^  I  have  suecee^ed 
in  vedueing  siUca,  zirconia,  and  the  other  earths,  but  I  have  only 
been  able  to  insalatie  silicium  aiKl  airconium*  The  rest  decoin* 
ppse  water  with  great  energy »  Pure  silicium  is  incombustible^ 
<lie^  in  eocygsn  gas.  It  is  n^t  attacked  by  watiBr,  nitric  acid,  nor 
aqu^  TGfftsk,  nof  by  eaoatic  potash ;  bnt  fluoric  acid  has  a  slight 
solvent  fio^on  on  it,  particularly  with  the  addition  of  nitric  acid. 
It  does  a^t  decompose  saltpetce,  unless  in  a  very  intense  fire,, 
but  it  detonates  with  carbonate  of  potash  at  an  incipient  ire4 
beat :  carbonic  oxide  gas  is  disengaged,  and  charcoal  set  free. 
When  silicium  is  heated  with  nitre,  if  a  morsel  of  dry  carbonate 
of  soda  be  plunged  into  the  mixture,  detonation  immediatd.y 
wsues.  S^y  jpassing  the  vapoor  of  sul{ihur  over  silicium  heated 
to  lednesjs^  the  nietal  suddenly  becomes  incandescent.  If  the 
combiuntion  be  complete,  which  seldom  happens,  the  compound 
iqppe^rs,  a»  a  <white  earthy  mass;  it  decpinposes  W/aler  with 
eiQtfefne  rapidity^  the  water  dissolves  the  silica  and.  ^ulphnret^ 
ted  hjjfdnc^gen  g^  is  evolved.  In  this  way  we  ma^^  obt^n  so 
eonoent^ed  »  solution  of  silica  in  water  that  it  tmckens  and 
coagulates  dttrii^  evaporation,  and  lets  fall  portions  of  tb^t 
eartia  in.tbe  foro^  of  a  gummy  transparent  mas^  Siliqiuret  o£ 
potnssium,  heated  with  sulphur,  burns,  vividly,  and  li^ves^  iprhea 
diflanlved, ;  pure  silicium*  In.  chlorine,  ailicimn  takes  fire  at  a 
led  heat,  wd  there  is  formed  a  colonrlessi  or  slightly  yellofv 
li()«id^.iritb  an  odour  similaf  to  that  of  cy$^nog^nb  extremely. 
Tokti^i  $nd  which  sets  with  water  and  deposUs  gelatinous 
silt(^«  I  bave^  not  yet  examined,  how  siUcium  conducts  electric 
oitjf  iAii  beat,,  nor  its  Mpe(^ilic. gravity,  &e^  iDfothing  is  easier 
thllAtotiprocttre  this  substance;  th^  following  is  the  metbodi  I 
bavf' adapted  : — 'The  diouble  fluate  of  silica  and  potash,  or  soda, 
iM^ated  n^rly  to  redne^  to  drive  off  the  hygrometric'  water^  is 
put  into.a.gUss  tube»  closed  at  one  end*  Bits  of  potassium  ave 
added  and  mixed  with  the  powder  by  fusing  tne  metal  and 
gently  rapping  the  tube«  It  is  then  heated  by  the  spirit4amrpy 
and  Defore  it  is  red-hot  a  feeble  detonation  ensues  and  the 
silicium  is  reduced.  The  mass  is  suffered  to  cool,  and  then 
treated  with  water  as  long  as  it  dissolves  any  thing*.    Hydrogea 
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Jan  is  $1  fimi^evotvwi^  in  consequencQ  of  siU^uvet  of  pc^tasRium 
aving  been  fofioed,  which  cannot  exist  in  .water«  The  i^l^^ 
Bubttanoe  ia  a  hydror^  of  silicium^  which,  at  a  red  heat^  burns 
Tividly  in  oxygen  gas,  although  the  siliciumisnot  thereby  cooi^ 
pletely  o^idat^  ;  it  is  then  heated  in  a  cohered  platina  crmHble) 
the  heat  being  slowly  raised  to  redness*  The  hydrogen  alone  is 
oxidated^  and  the  silicium  is  now  no  longer  combustible  ii^  oxy* 
gen  ;  but  chlc^ine  attacks  it  readily.  The  small  portion  of  silica, 
that  is  formed  may  be  dissolved  by  fluoric  acid.  It  silicinm  has  not 
been  exposed  to  a  strong  red  heat,  the  acid  dissoWes  it,  with  a 
Afm  disengagement  of  hydrogen«  According  to  my  synthetical 
experiments,  silica  contains  0*52  of  its  weight  of  oxygeii,  Zir«* 
conium  is  obtained  by  an  analogous  process.  It  is  as  black  as 
charcoal,  is  not  oxidated  either  by  water  or  muriatic  acid,  but 
aqua  regia  and  fluoric  acid  dissolve  it ;  the  latter  with  diseun 
gi^ment  of  hydrogen.  It  bums  with  extreme  intensity  at  a 
slightly  elevated  temperature.  It  combines  with  sulphur.  Ita 
su^huret  is  chesnut-brown  like  silicium,  insoluble  in  mmiatic 
acid  and  the  alkalies.  It  bums  brilliantly,  and  ^^  produc^ts  are 
sidphurous  acid  gas  and  zirconia. 
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AnTiGt£  XIIL 

On  the  Mineral  Waters  of  Carlsbad.    By  Jac.  Berzelius.* 

Carlsbad  is  situated  in  a  deep  and  very  narrow  valley,  not 
far  from  the  place  where  the  latter  terminates  ii^  the  vaUey  of 
the  river  Eger.  Through  the  middle  of  this  spot,  there  fl^wa 
the  little  river  Tepel,  on  both  of  whose  banks,  and  within  a  short 
distance  from  one  another,  the  hot  spnngs  first  issue  from  the 
earth.  The  springs  themselves  are  extremely  numer^s,  but 
those  resorted  to  by  the  strangers  at  Carlsbad  are  only  the  fol-* 
lowing :  the  ^prodel,  the  Hygeian  spring,  the  Mill  spring 
(Miihlbruon),  the  New  spring  (Neubrunn),  the  Empress  There- 
sa^ spring  (Theresienbrunn),  St.  Bernard's  spring  (Beitihards^ 
brunn),  am,  but  much  seldomet  than  the  others,  the  Hospiuj 
spring  (Spitalsbrunn).  All  of  them  issue  from  a  species  of 
limestone,  and  into  each  of  the  outlets  there  has  been  inserted  a^ai 
aHiftcial  pipe,  through  which  the  water,  impelled  by>  the  interiM^ 
pressure,  is  thrown  up  into  the  air  in  an  uninterrapted  jet^  in  a 
manner  very  convenient  for  those  who  drink  it.  This  lim^one 
is  formed  by  the  water  itself ;  for  the  latter,  in  proportion  as  it 
loses  carbonic  acid,  is  incessantly  depositing  a  concretion  of  ^ 
cooapact  and  crystalline  texture,  on  every  substimca  with  which 
it  comes  in  contact. 

9  Abtidi^  tan  t]|«.K4Higl,  Vet,  Acid.  HuAdL  ld82,  p,  139. 


Id4  M.  BtrzeKu9-mthe  (Ave; 

About  the  commencement  of  last  century  (in  the  vears  1713 
and  1727)^  this  calcareous  incrustation  was  suddenly  burst  open 
in  consequence  of  the  accumulated  pressure  from  within,  and  the 
hot.  water  flowed  down  immediately  mto  the  river  TepeL    It  was 
determined  at  that  time  to  bore  through  the  limestone,  partly 
with  a  view  to  investigate  the  cause  of  these  eruptions,  and,  if 
possible,  to  obviate  the  recunrence  of  a  similar  accident,  and 
partly  also  with  the  hope  of  discovering  the  source  in  which  the 
apparently  inexhaustible  supply  of  water  originates.    Scarcely 
had  the  external  crust  been  broken,  when  the  water  rushed  out 
with  great  violence,  and  numerous  cavities  were  discovered 
under  it,  .all  of  them  filled  with  water,  and  the  partitions  be- 
tween which  rested  upon  a  thick  calcareous  incrustation,  simi- 
lar to  the'<Hie  already  penetrated.  This  also  was  broken  through j 
and  cavities  were  found  beneath  it,  of  exactly  the  same  nature 
with  those  already  described ;  all  of  them  full  of  water,  which 
was,  discharged  from  them  with  a  still  greater  degree  of  force^ 
and  having  another  calcareous  incrustation  for  their  basis.    The 
opening  of  the  third  vault  disclosed  an  immense  reservoir  of 
water,  which  on  its  first  discovery  received  the  name  of  (the 
SprudelkesseL    These  three  calcareous  layers  were  in  all  from, 
one  to.  two  yards!  in  thickness,  and  consisted  of  a  hard  body, 
sometimes  alabaster*white,  sometimes .  brownishrcoloured  and 
striped,,  which  commonly  received  the  name  of  Sprudel^stone^ 
They  4idinot  rest  over  one  another  in  a  regular  concentric  man-^ 
ner,  but  constituted  numerous  unequal  cavities,    which  were 
separated  by  the  intervening  pa;rtitions^:  so  that  their  general 
arransenient  approached  considerably  to  what  would  be  exbi-» 
bited  by  a  numoer  of  fiat  basins  of  different  sizes^  when  turned 
upside  down,  and  heaged  in   an  irregular  manner  over  one 
another.    The  water  in  thi&  reservoir  was  in  a  state  of  violent 
ebullition,  and  the  copious  volumes  of  hot  steam  which  rushed 
through  the  opening  made  in  it,  completely  prevented  an  accu- 
rate determination  of  its  extent.    Its  depth  tirom  the  outermost 
enwt  of  limestone  was  estimated  to  be  between  three  and  four 
yard^,  after  making  allowance  for  the  irregularities  of  its  hot- 
totti^;  but  it  coidd  not  be  fathomed  in  any  direction  by  a  rod  60 
yttrds  itl  fcngtb,  aUd  pttshed  forwards  horizontally.    Indeed,  its^ 
great  extfent  m^y  be  judged  of  pretty  accurately  firom  the  cir- 
cumstaiice,  that  m  the  greater  part  of  the  little  town  of  Carisbad, 
one'  cannot  dig  to  any  considerable  depth,  without  meetiiig  the 
calcareous  shell,  and  when  this  is  penetrated,  the  hot  water 
inatiiinliy  -■  rushes  tip  with  its  customary  impetaosity .    In  many 
places  the  carbonic  acid  gas  makes  its  way  through  natural 
clefts  in  the  limestone,  in  such  abundance,  as  to  fiil  the  cellars 
of  the  hOttsies  ;  and  in  the  river  Tepel  (which  flows  to  some  dist- 
ance immedicitely  over  the  reservoir),  particularly  in  the  neigh- 
bourhood of  the  Sprudel,  there  may  be  observed  a  constant 
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succession  of  air  bubbles  rising  to  the  surface  of  the  water.  The 
openings  made  in  the  course  of  this  examination  were  built  over 
with  mason  wprk^  every  joint  of  which  became  speedily  stopped 
up  with  the  carbonate  of  lime  deposited  by  the  water.  It  still 
continues  to  retain  the  water  completely,  and  to  constrsan  it  to 
flow  through  the  pipes,  which  have  been  placed  in  the  reservoir. 
These  pipes  also  become  by  degrees  incrusted  with  the  sprudel^* 
6tone,  and  must  be  cleared  four  times  every  year  to  prevent  their 
being  clogged  up  altogether. 

What  is  called  the  Sprudel  is  merely  an  opening  in  the  reser- 
voir, from  which,  however,  the  water  rises  only  at  intervals,  in 
such  a  manner  that  air  and  water  are  disdiar^d  from  it  alter«> 
nately*  This  remarkable  phenomenon  is  occasioned  by  the  cat'' 
bonic  acid  gas,  which  gradually  accumulates  in  the  upper  vault 
of  the  reservoir,  and  which,  owing  to  the  diminished  pressure, 
fhe  water  is  constantly  emitting,  in  proportion  asit  recedes  from 
the  interior  of  the  earth.  This  gas,  having  no  means  of  exit,  of 
necessity  reacts  upon  and  presses  down  the  expanse  below,  until 
it  at  last  escapes  through  the  canal  which,  until  thbn>  had  fur- 
nished a  passage- for  the  water.  -  Hence  air  and 'water  are  dis^ 
charged  tnrougn  the  opening  successively,  in  proportion  as  the 
elasticity  of  the  gas  accumulates  and  is  expended.'*''  This  aSter- 
nation  takes  pl^ce  at  the  Sprudel  18  or  19  times  every  tnitmte. 
There  are  many  other  openings  in  the  immediate  neighboui^ood> 
from  which  the  water  is  dischat^ed  even  in  greater  abundance ; 
bat  it  proceeds  from  them  all  in  an  udiolerrupted  stream. '  • 

The  quantity  of  hot  water  which  flows'  from  tbese  ^tJngs  is 
altogether  astonishing.  Many  attempts  have  beien  made  to  es^. 
Ornate  it ;  but  all  of  these  are  of  so  indirect  a  nature,  that  tiiey' 
do  not  dei^erve  to  be  regarded  as  ereni  approximations  to 
accuracy  .f 

Amlifik  of  the  Water. 

The  water  employed  for  this  analysis  was  taken  from  the 
Sprudel;  and  was  preserved  in  bottles  furnished  with  ground 
gmss  stoppers,  in  order  to  prevent  the  diminution,  in  the  quan<> 
tity  of  oxide  of  iron,  which  is  always  occasioned  by  a  comnaon 
cork.  The  Carlsbad  water  is  clear  and  colourless.  .  Whei^  newly 
drawn  its  taste  resembles  that  of  weak  chicken  broth^  but  after 
some  hours  it  becomes  unpleasantly  alkaline.  It  has  no  peculiar 
sn^ell^  nor  can  any  reagent  detect  in  it  tlie  minutest  trace  of  sul^ 

•  .    /        '  -  .  .    >  ...  .  •■  •    . 

*  A»  ipgenimu  lUustTfitioii.  of  a  sioiUsr  Batuial  inftermittiiig  vgAi^  will  b«  fimnd 
tewaxdff  the  oondusian  of  the  iDtzoductoiy  portion  of  the  article  Steam  Engine,  by  lS»£. 
Rofaiion,  in  thfe  iSncydopiBdia  Britannica;  or  in  bis  System  of  Mechanical  I^Uosophy, 
edited  by  Dr.  Brewster,  voL  iL  p.  434 

•f-zKl^roth's  efttanation  of  tms  quantity  is  certainly  twenty  times  tooinglu .  From  a 
measurement  ma^  on  the  s^,  Nov.  1,  1811,  it  was  calculated  that  the  Sprudel  imd 
tibe  Hygeian  spring  alone  discharge  19SJ  millions  of  Qennan  cubic  feet  of  watet  every 
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{)hQrelted  liydro^efi.  After  being  kept  for  some  time  in  doi^ 
Vesselfly  it  deposits  a  viery  slight  bright-yellow  sedtmenty  whose 
ooioQr  depetras  obviously  on  oxide  of  iron.  Its  specific  grarihr 
at  644.°  is  1'004976  ;  and  the  specific  gravity  of  the  water  cot- 
lected  at  all  the  different  springs  is  identically  the  same. 

626*4  grammes  of  the  water  were  concentrated  in  a  platinum 
capsule,  until  it  began  to  deposit  crystals.  It  was  then  thrown 
upon  a  balanced  filter,  and  the  insoluble  earthy  precipitate,  after 
being  strongly  dried,  was  weighed  along  with  the  filter  in  a 
platinum  crucible,  in  order  to  prevent  the  accession  of  hygros- 
eopic  moisture  during  the  weighing.  Its  weight  was  found  to 
be  0*324  gramme.  The  filtered  liquid  was  cautiously  evaporated 
to  dryness  in  a  balanced  platinum  crucible,  and  the  resiaue  was 
ignited  lintil  it  began  to  enter  into  fusion,  which  took  place 
before  the  crucible  became  visibly  red-'hot  in  day-light.  The 
fused  saline  mass  weighed  3*068  gramme*  Hence  1000  parts  of 
the  water  contain 

.\  .        .  Splublesalts 4-890 

;  Earthy  matter  »,•••.,.••..••«•«•««  0*618 

6-408 

In  many  other  experiments  performed  in  a  similar  way,  the 
quanlity  of  solid  ingredients  was  found  to  vary  from  6'407  to 
6*476i  "■  l%ese  dififerences  are  probably  caused  by  the  unequal 
quantities  of  carbonic  acid  which  are  expelled  from  the  mag^ 
nesia  dmring  desiccation. 

^A.)  The  Salts  soltAte  in  JViderk — Having  ascertained  by  pre- 
liminary experiments  thiit  these  contained  no  other  base  than 
add  a,  and  no  other  acids  than  the  sulphm-ic,  miH'iatic,  and  car«- 
bonic,  I  proceeded  to  the  analysis  in  the  following  manner: 
—The  fused  saUne  mass  was  dissolved  in  water ;  the  solution 
was  turbid,  owing  to  the  presence  of  some  magnesia,  which, 
collected  upon  a  filter  and  ienited,  weighed  0*006  gramme*  The 
filtered  liquid  was  saturated  with  acetic  acid,  and  evaporated  to 
dryness,  with  a  view  to  determine  wbjether  the  aikali  retained 
any  silica;  but  the  dry  salt  redissolved  completely  in  water 
without  leaving  any  residue.  Muriate  of  barytes  beijag  now 
added,  precipitat^ed  a  quantity  of  sulphate  of  barytes,  which, 
washed  and  ignited,  weighed  2*646  grammes,  equivalent  to  1*618 
gramme  of  sulphate  of  soda.  The  filtered  liquid  was  now 
strongly  acidulated  with  nitric  acid,  and  the  muriatic  acid  was 
tlirown  down  by  nitrate  of  silver.  The  precipitated  chloride  of 
silver  weighed  1*68  gramme.  As  it  might  be  suspected  that  a 
portion  of  the  muriatic  acid  had  been  expelled  by  the  acetic  acid, 
a  corresponding  cjuantity  of  the  water  (626*47  grammes)  was 
supersaturated  with  nitnc  acid,  and  precipitated  by  nitrate  of 
silver.    1*688  gramme  chloride  of  silver  was  obtained^-  That 
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this  quantity  is  slightly  in  excess  over  the  former,  is  more  pro- 
bably caused  by  tne  difficulty  of  conducting  the  etaporation, 
ignition  and  filtrations  in  the  course  of  the  experiment,  without 
loss,  than  by  the  decomposition  of  any  portion  of  minriate  of  dod^ 
by  the  acetic  acid.  These  1*688  gramme  represent  0'6495 
gramme  of  chloride  of  sodium.  The  deficit  in  the  total  amount 
must  have  consisted  of  carbonate  of  soda :  the  quantity  of  this 
salt  was,  therefore,  0*7845  gramme, 

(B.)  The  earthy  Salts  insoluble  in  Water. — a.  These  being 
mixed  with  nitric  acid  in  a  platinum  capsule  dissolved  with 
effervescence.  In  order  to  prevent  any  loss  of  the  liquid,  I  am 
in  the  custoiii,  when  making  a  solution  accompanied  with  effer- 
vescence, and  also  at  the  commencement  of  the  evaporation^  to 
cover  the  dish  with  a  watch-glass,  the  convex  side  trf  which  is 
undermost.  By  this  means,  the  whole  of  the  liquid  driven  up 
in  consequence  of  the  disengagement  Of  the  elastic  fluid,  is 
collected  upon  the  watch-glass,  and  gradually  drops  down  from 
its  central  point,  while  the  glass  itself  is  washed  oy  the  water 
which  successively  condenses  upon  it  during  the  evaporation. 
In  this  experiment  the  glass  happened  to  have  beetl  left  on  the 
capsule  until  the  solution  had  attained  a  state  of  dryness.  On 
taking  it  off,  its  under  side  was  found  to  be  covered  with  dull 
ispots,  exhibiting  distinctly  the  edges  of  the  drops  of  water 
which  had  condensed  upon  it  during  the  evaporation.  -  As  the 
same  glass  bad  been  repeatedly  employed  for  a  similal:  purpose, 
without  sustaining  any  alteration,  it  was  obvious  that,  ini  this 
instance,  fluoric  acid  nadbeen  disengaged,  and  had  corroded  it. 

b.  The  dry  mass  was  moistened  with  nitric  acid,  h^ted, 
and  then  dissolved  in  water.  A  dark-grey  coloured  sflica 
remained  undissolved,  which,  after  ignition,  became  white,  and 
weighed  0*044  gramme. 

c.  Ammonia  produced  in  the  filtered  solution  an  exceedingly 
slight  yelloW'Coloured  precipitate,  which,  after  ignition,  weighed 
0*u04  gramme,  and  presented  the  appearance  of  oxide  of  iron. 
As  fluoric  acid;^  when  occurring  in  the  mineral  kingdom,  is 
almost  always  accompanied  by  phosphoric  acid,  I  examined  this 
oxide  of  iron  before  the  blowpipe,  and  obtained  from  it  a  fused 
regulus  of  phosphuret  of  iron.  We  shall,  bye  and  by^,  find  that 
this  oxide  of  iron  contained  also  silica,  alumiila  and  oxide  6f 
manganese. 

d.  The  fiquid  which  had  been  treated  with  ammonia  was 
mixed  with  oxalate  of  ammonia  tdo  long  as  any'  precipitation 
ensued.  The  o'xalate  of  lime  was  calcined,  moistened  with  a 
'fioltttioh  of  carbonate  of  ammonia,  and  again  heated  until  it 
became  just  visibly  red.  The  carbonate  of  lime  thus  formed 
weighed' 0*196  gramme.  It  was  dissolved  in  nitric  acid, 'the 
"Solution  wtis  evaporated  to  dryness,  and  the  residue; was  dis- 
'isdived  in  altohol  of  the  specific  gravity  0-793,    A  dark-brown 
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coloured  substance  remained^  which,  was  thqioug)|W,  w|i^d^ 
with  alcohol.  Water  extracted  the  greater  ppiition  pifthU^^Mb- 
stance :  the  solution  gave  with  oxalate  qf  amniiOQi^  a  white  pre- 
cipitate, which  was  converted  by  calcination  into  carbonate  of 
stron titan;  but  its  quantity  was  so  small  tl^at  I  could, not detef- 
mine  its  wei'ght,  nor  indeed  could  I  have. satisfied  D^ys^fccj^- 
pletely  that  it  consisted  of  strontitan,  had  I  not  succeeded  ifi 
obtaining  it  in  larger  quantity  from  a  diirei'en,t.  sQurae..  The 
substance  insoluble  in  water  was  oxide  of  mangan^s^  but  £^lso 
in  too  inconsiderable  quantity  to  admit  of  being  weighed  with 
precision.,  , 

e.  The  solution  precipitated  by  oxalate  of  ammonia  w$ls 
evaporated  to  dryness,  and  the  saline  residue  decomposed  ^y 
calcination.  A  white  earth  was  left,  weighing  0*054  grapcMca^. 
Water  dissolved  from  it  0*005  gramme  of  an  alkaline  carbonate, 
which  neither  attacked  the  platinum  crucible  in  a  red  heat,  nor 
did  it  yield  a  difficultly  soluble  salt  with  muriate  of  platinum. 
It  was,  therefore,  soda ;  and  it  appears  to  have  formed,  durii^ 
the  evaporation  of  the  water,  an  insoluble  compound  with  the 
silica  and  the  magnesia,  or  Ume,  which  was  first  decomposed 
by  the  nitric  acid. 

y*.  The  remaining  0*049  gramme  of  magnesia  was  dissolved 
in  nitric  acid,  and  the  solution  evaporated  to  dryness.  .  By  thi^ 
means  there  was  separated  0002  gramtpe  of  silica,  iufpregoated 
with  a  trace  of  manganese.  There  remains,  therefore,  fox  mag- 
nesia only  0*048  gramme.  .    ^, 

The  following  are  the  results  of  this  analysis  :  »       ,  .^ 

Sulphate  of  soda 1'6!8 

Carbonate  of  soda *. 0-790         '■■    '' 

Chloride  of  sodium 0*649  *  ' 

Carbonate  of  Ume €'195 

Pure  magnesia . OK>54 ' 

Peroxide  of  iron 0^4 

Silica O046 


/ 


S'gse 


The  difference  between  3*556  and  3*382  arises  partly  from 
unavoidable  loss,  and  partly  from  the  magnesia  being  regarded 
in  the  tabular  result  as  completely  Tree  from  carbonic  acid.  , 

Although  the  substances  which  made  their  appearaqce  uiiexi- 
pectedly  m  this  analysis  are  inconsiderable  in  quantity  whcj^ 
compared  with  the  others,  it  may  nevertheless  be  worth  while  to 
examine  each  of  them  more  particularly,  and,  if  possible,  tp 
determine  its  amount'.  .,    '      » 

!•  Quantity  of  the  Fluoric  aiid  Phosphoric  Acids,  and  ijfif 
Mwtnerin  wnich  they  exist  in  the  Water.-^ln  order  to  ascertaiu 
wiQi  still  greater  certainty  that  duorip  acid  constijti^tes  ah  Vw^ 
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dibiM;  of  '^  water»  I  pulverized  a .  quantity-  of.  ^he  i^ru4^- 
8t9&e  which  is  de'ppsitea  on  the  evaporating  pane^  mixed  it  in. 
a  plfttinom  crucible  with  concentrated  Bolphuric  acid^  axid  cq^ 
v^fed  it  with  a  bit  of  glass  coated  with  etcher*8  wax/,  and  <>n 
which  I  had  scratched  a  few  delineations.  At  the  end  .of  i^f 
1^  hour  th^  glass  w^s  found  to  be  distinctly  ^tched,  ^cl.tl^e.alr 
within  the  crucible  had  also  the  smell  of  fluoric  acid. 

I  made  numerous  ajttempts,  but  for  a  long  tim^  fruitlessly,  to 
separate  fhibrio  acid  immediately  from  the  residue  pbtained  by 
evaporatftng  the  water^  and,  in  particular,  from  the  precipitate 
which  is  produced  by  ammonia  in  a  solution  of  tj^  earthy  mat* 
ter  in  nitric  or  muriatic  apid.  For  this  purpose  I  i^aited  tb^ 
precipitate,  and  treated  it  with  sulphuric  acid*  ^y  fa^ur^ 
arose  from  the  silica  in  the  analysis  of  these  residvies^  being  in 
a  peculiarly  soluble  condition,  forming  doubtless  afluptdii* 
eate,  which  was  so  thoroughly  saturated  with  silica,  tbat^wh^a 
the  precipitate  was  calcined,  the  whole  of  the  fluqric  acid,  ww 
Irolatilized  in  combination  with  the  earth.  H^pc^  when.  I  d^r^ 
compoised  the  precipitate,  without  subiecting  it  ,tp  a  meyipHS 
ignition  with  sulphuric  acid,  and  made  the  extriQajteq.  ga^  tO 
pass  through  a  solution  pf  carbonate  of  soda,  I  obtained  bpth 
the  silica  and  the  fluoric  acid,  the  former  diffused  through  ,tbf 
Squid,  the  latter  in  a  state  of  solution,  and  easily  pre^pitable 
hy  the  usual  treatment  with  a  salt  of  lime,  ^he  quantity  hovfr 
•rei"  was  too  small  to  admit  of  its  weight  bein^  determined  wi^ 
precision ;  nor  had  I  at  my  dispcsal  a  sufhcient  §toQlc  of  -the 
water  for  repeating  the  analysis  on  a  larger  scale.  I  had  there- 
fore recourse  to  the  sprudelstpne,  in  which  I  lifid  reason  to 
believe  the  carbonate  and  iluat^  of  Uine  ex^ist  in  the  c^me  rela* 
tire  qaantitiQS  as  in  the  jtyater;  bepause,.  as. shall  be  subse- 
quanUy  proyed,  they  are.  bpth  ^fid  in  solution,  1;^  carbonic  acid, 
aad  musV  therefore  precipitate  together  in  |»roportlon  as  the 
aolv^nt  is- dissipated*  ,  ^    ^   ^ 

The  sprudelstone  selected  i>y.  lue  for  this  eacamiination  had 
beeo  formed.in  the  establishment  where  the  Carlsbad  salts  are 
prepared,  r This  establishment  consists  of  a  large  basio,  through 
which  t^e  whole  of  th^  anpexefl,  water  pf  the  ^.j^^delfis  made 
to  flbw;  and  in,  which  there  are  placi^d  .^ide  \^j  side  a  i^iuiatl^^  q£ 
fbit&al^  tin  vessels  also  filled  yfii$i  ,thp  .water*  t'Xh^  t^^  Vj^s^^iaiift 
thus  situated  ifi  a  kind  bf  balneum  ynarj^e^  awj  tj^^y  are.  main- 
tained in  this  temp^ature;  until  the  solutions. ;  contaio^di  i^ 
^lim  begin  to  cirystallize.  On  the  out^r.  sid^  pif  the^^  vmf^ 
die  waier  in  th^  basin  deppsits  an  incrus^tation  pf  ^pi:udels^toiie» 
which  gradually  increases  in  thickness.  1p;v^  thic^ne^  pf  the 
sm<^men  which  I  anaiy^^d  was  about,  a  ^  qusj^ter  of  an  ini^h. 
ite.  fracture  was  crvstaUine.  and  str.iated,  ana  its  ajte^ificr  gra^ 
YJtjr  was  2^84 :  in  both  of  ttiefta^c^t^i^a^WPji  the^fQAB,  ^^t.bada 
Mnmdng  readtdblance  to  4rragonite. 

New  Series,  vol.  viii.  k 
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>  To  determine  how  far  the  spradelstone  represents  the  ^db* 
stance  deposited  by  the  water,  when  deprived  of  ks  carbooie 
acid,  I  mixed  a  quantity  of  the  water  with  caustic  ammonia; 
It  instantly  became  turbid,  and  at  the  end  of  twenty-four  hours 
there  had  subsided  a  gmnular  atid  slightly  yellowish  coloured 
precipitate.  The  filtered  liquid  when  concentrated  deposited  a 
white  earthy  matter.  The  first  of  these  precipitates  contained 
carbonate  of  lime  and  oxide  of  iron,  but  no  magnesia.  The 
second  dissolved  without  effervescence  in  acids,  and  left  a 
gelatinous  silica.  The  solution  contained  magnesia ;  oxalate  of 
ammonia  produced  no  alteration  in  it,  but  phosphate  of  am* 
monia  precipitated  from  it  the  well  known  double  salt  of  mag- 
nesia. This  experin!ient  demonstrates  that  the  substances  held 
in  solution  by  the  carbonic  acid  are  precipitated  in  proportioa 
as  the  acid  is  dissipated,  independently  of  the  concentration 
of  the  liquid  ;  but  that  the  magnesia  and  silica  do  not  make 
their  appearance  until  a  portion  of  the  water  has  been  evapo* 
rated.  That  the  magnesia  in  this  experiment  was  precipitated 
in  the  state  of  silicate,  proceeded  obviously  from  the  presence 
of  ammonia. 

The  constituents  of  the  sprudelstone  represent  therefore  the 
carbonate  of  lime  and  oxide  of  iron  obtained  in  the  analysis ; 
and,  consequently,  by  analyzing  a  larger  quantity  of  that  incrw^ 
tation,  it  mieht  be  possible  to  discover  the  proportion  in  which 
the  ftuoric  acid,  the  phosphoric  acid,  the  oxide  of  iron,  and  the 
strontian,  exist  in  the  water,  when  compared  with  the  carbonate 
of  lime. 

*^  a.  I  reduced  a  quantity  of  the  above  incrustation  (patmsten) 
to  an  impalpable  powder,  and  boiled  it  repeatedly  in  distilled 
water,  in  order  to  separate  any  soluble  saline  matter  which  tha 
•water  might  have  deposited  among  its  particles.  This  was 
afterwards  thoroughly  dried.  10  grammes  of  the  powder  thua 
purified  were  dissolved  in  dilute  nitric  acid.  Some  oxide  of 
iron  remain  undissolved,  but  was  speedily  taken  up  on  the  ap-> 
plication  of  heat.  After  the  carbonic  acid  gas  had  been  com* 
pietely  expelled,  the  solution,  which  had  a  slight  tinge  of  004 
lour,  was  filtered.  A  grayish  powdf^r,  weighing  0*001  gramme, 
was  by  this  means  separated :  before  the  blowpipe  with  car* 
bonate  of  soda  in  platinum  foil  it  ^ave  traces  of  manganese, 
and  on  charcoal  it  left  a  globule  of  tin. 

b.  The  filtered  liquid  was  decomposed  in  a  close  vessel  with 
caustic  ammonia.  A  li^ht  yellowish  coloured  matter  precipi* 
tated,  which,  after  ignition^  oecame  brown,  and  weighed  0*167 
gramme.  It  was  analyzed  in  the  following  manner.  Sulphuric 
acid  mixed  with  it  in  a  platinum  crucible  occasioned  after  a 
few  moments  the  disengagement  of  fluoric  acid,  and  a  g^lass 
prepared  in  the  usual  way,  when  placed  over  the  crucible, 
oecame  deeply  etched.    As  the  gas  was  not  expelled  instanta- 


QiMfi|)()as^:^i^^fieEV€fii5eBLce«  it  is  probate  tbat  tWpreetpi 

t9i»(€0Pjtained.  no  sUica.    Wbea  the  fiutite  of  lime  had  be<g^ 

&ttjr.r4fi^Q»^i9^ed9  the  residual  saline  mass,  was' boiled  in  as 

Blji0b  Mr4i^]>:aa  Ave'ft  su$ciei)'t -to  take .  up  ihe  whole  of  the  sul^ 

'^aiiei.ef  JiJ9^>i  The  solntion;  iciixed  with  ^mmpnia^  gave  % 

^eIk»»^.€(^l0uiH^.p]f^pitate  resj^nabliog  oxide  of  iron,  and  weighT 

tt^fl&ea?ignitio.a0*06  gramme..  '  ' 

MJ^.  The  ^olutipD^  separated  from*  the  aboye  precipate,  was  de^ 

eoHipo^e^  by  oxalate  of  ammonia.    The  oxalate  of  .Hme  thus 

fomedy/left^i  after  calcination,  0*127  gramme  of  carbonate  of 

1}02£>  equivailentfto  0*099  gramme  of.fluate  of  lipie.    ;      ' 

•v4*.  The  oxide  of  iron  from:  6,  was  dissolved  in  muriatic  aoid; 

'|(:wbiteii»atterr  weighing  0*001  gramqie,  remained  undissolved^ 

wbich<,.wJ>e]%  heated  with  an  alkali  on  charcoal  before  the  blow^^ 

pipe,  waa  converted  i^to'  aglpbule  of  tin.    The  solution  was 

cdmbitied  almost  to  saturation  with  sal  ammoniac,''^  and  triple 

prussiate^.Q^  potash  was  added,  until  the  whole  of  the  oxide  of 

iPODiiiv^a^.preiq^pitated.    The  whole  was  then  filtered^'  and^  the 

ptQcipttote.'wafk  .washed  with  a  solution  of  sal  ammoniac  /Th^ 

filtered  liquid,  mixed  with  ammonia,  gave  a  white  fioeky  pre* 

6ibi^t6jt.weiighin^  after  ignition  0  015  gramme.    This  \vas'  dis- 

^Am^/m  miuriatip  aoidj.  and  the  solution  was^  mriced  with  an 

exoesft  of.  ^s^iustic  potash.    O^OOd  gramme ,  phosphate  of  lime 

liiieieipitat^^d.'  <  XjVb^t  remained  dissolved  in  the  ^Ikali  was.sepa*- 

Baitjed.by  sutar^tionwith  muriatic  acid,  at^d  by  the  subsequent 

addiction,  of  .aiuimoniu.     It:  fell  as  a  white  precipitate,  which, 

however,  gradually  became  pale  amber  coloured  on  being  dried. 

P[^jne](^e.blpwpipey  ;Mtrate.  of  cpbalt  developed  in  it. a  deep 

bi^Jiifatiber  ii»pttp;^.blue  cplourj  w^th  carbpnate  of  soda  on  th^ 

platinum  foil;  it  indic$«ted  trapes  of  ^maIlganese,  and  withrbocaciu 

ii^id  and}  iron  it  yields  a  fu^ed  Wtonof  phospbu|ret<of  irpc^. 

Ititfymifilb^  therefpr^  Qf .  ^^ibphiosphate  of  alumina,  cpntSLining 

ti;aQeax>f  pb^phat^  of  manganese.,   The  liquid  frQjqa  .^biqh  .th« 

fi4|b]^jp;sphal^  ofulumifift  andph^^phateof  lime  had  heen.prejoi- 

{ttlabBdr^beihgiimixed  ^^ith.:UmB  water,  g^ve  0:003  gramme  of 

pbo^^hatfeipfiilime,  \^hc)sei  acid  (0*00.135  gramme)  must  have 

(mQQi«OQ)biiied:  witi^  ox^de  of  ijpon.    Su,btracting  thij&  along  with 

the)Wfei^tupfihef  other  substances  separated  in  d^  from  , the 

Q;OCl;g«»infi»eiin.it,  we  obtain;  for.  the.  quantity,  of  oxid^  of  .iron 

0*0426  gramme.     The  su^^  of  the.  weights  of  allttb^se  sub* 

8to«cj^c,^rr€*ponds  ?il«most,  exactly  with  the  quantity  originally 

8tt)H»i^ted;to  ap'ailysi^  :  an  additional  proof  that  the^  fluoric  acid 

^4Lli»l$d>  i<xi..  the  {prj^cif^itQ^Q  un^on^bin^ed  with  silica.  ,Iiad  the 

0€«i4]i«|fy<bappened>  a  con^iiiderabie  loss  would  have  been  sua- 

"  I  sal  ammoniac  was  addea,  because  a  liquid  containing  an  excess  of  the  triple  pms- 
i^&na^the^ptbjpetty  6t  dissoMhg  a  eonsiaefable  qUabtify  tjt  thi  blue  pree^itate ;  bat 
M^i^^et\toAi%Y  therpraMoec'OC  the  ttoolved ; 
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tian^d^  bebaus^  ih^  fluoBilicate  of  lime^  whiab  is  precibitated 
hy  ammonia^  contains  uiuch  less  lime  than  the  filiate  of  limei 

6,  Aixother  quantity  of  the  pulverized  sprudelstone  wai 
heated  to  redness  in  a  small  apparatus^  in  which  the  gaseous 
substances  disengaged  were  made  to  pass  over  fused  muriate  of 
Ume*  The  totalloss  amounted  to  2*39  per  cent ;  of  which  1*69 
consisted  of  water,  and  0*8  of  carbonic  acid.  By  subtracting 
the  former  of  these  quantities  1*59  from  the  portion  of  the  dis- 
solved sprudelstone  which  was  not  precipitated  by  ammoniai 
it  is  easy  to  obtain  the  quantity  of  carbonate  of  lime.  Hence 
we  find  that  the  powder  subjected  to  analysis  contained  per  cent. 
96*77  of  carbonate  of  lime,  0*06  of  phosphate  of  lime,  0*99  of 
fluate  of  lime,  and  O'l  of  phosphate  of  alumina.  The  oxide  of 
tin  is  here  neglected,  because  it  does  not  proceed  froni  the 
water ;  so  also  is  the  oxide  of  iron,  because  the  sprudelstone 
does  not  always  contain  it  in  the  same  proportion  with  the 
other  ingredients  of  the  water,  its  deposition  appearing  to  be 
more  influenced  by  the  accession  of  atmospheric  air,  than  by 
the  expulsion  of  carbonic  acid.  This  is  the  reason  why  the 
sprudelstone  contains  a  variable  quantity  of  oxide  of  iroki^ 
and  why  it  is  in  general  marked  with  brown  stripes. 

According  to  these  data,  1000  parts  of  the  Carlsbad  water 
analysed  by  me  must  have  contained 

Fluate  of  lime 0-00320 

Phosphate  of  lime 0-00022 

Subphosphate  of  Alumina 0*00032  ^ 

As  no  silica  is  deposited  along  with  the  fiuate  of  lime  in  the 
sprudelstone,  it  follows  that  the  water  itself  contains  no  fluo** 
fidicate  of  lime. 

2.  Determifuitionof  the  quantity  of  Strontian. — ^I  employed 
for  this  purpose  the  liquid  which  had  beeu  precipitated  by 
ammonia,  in  the  foregoing  analysis.  It  was  evaporated  to 
dryness,  and  the  saline  residue  was  treated  with  a  slight  excess 
of  nitric  acid,  in  order  to  decompose  the  carbonate  of  lime, 
which  had  been  formed  in  consequence  of  the  ammonia  having 
absorbed  carbonic  acid  during  the  evaporation.  The  nitrate  of 
ammonia  was  now  destroyed  by  ignition ;  and  the  nitrate  of 
lime,  which  constituted  nearly  the  Whole  of  the  remaining 
salt|  was  dissolved  out  by  alcohol.  A  small  quantity  of  a  white 
matter  was  left  behind  ;  being  dissolved  in  water  and  precipi* 
tated  by  oxalate  of  ammonia,  and  the  precipitated  oxalate 
beinff  calcined,  it  was  converted  into  an  earthy  carbonate 
weighing  0*03  gramme.  That  this  was  carbonate  of  strontian^ 
and  that  it  did  not  proceed  from  any  salt  of  lime  which  had 
been  left  undissolved  by  the  alcohol,  Was  demonstrated  by  tke 
following  ci)*cumstances  :  with  muriatic  acid  it  gave  a  salt  ia 
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radiated  crystals,  which  was  not  deliquescent;  these  were 
somewhat  soluble  in  alcohol,  and  cotton,  moistened  with  the 
solution,  burned  with  a  red  coloured  ilame ;  and  finally,  which 
indeed  I  consider  the  most  decisire  character  of  all,  they  dis- 
solved in  a  saturated  solution  of  sulphate  of  lime,  but  at  the 
same  instant  rendered  it  exceedingly  turbid,  in  consequence  of 
the  formation  of  a  difficultly  soluble  sulphate  of  strontian. 
Muriatic  acid  rendered  the  liquid  again  transparent :  in  proof 
that  the  precipitate  did  not  consist  of  sulphate  of  barytes.  It 
follows  from  this  experiment  that  1000  parts  of  the  watel*  con- 
tain 0*00096  of  carbonate  of  strontian. 

3.  Quantity  of  the  Oxides  of  Iron  and  Manganese. — The  ana- 
lysis of  the  sprudelstone  already  demonstrated  that  the  0*004 
gramme  regarded  as  oxide  of  iron  in  the  original  analysis  of  the 
water,  was  not  that  substance  in  a  state  of  purity,  but  contained 
sensible  quantities  of  silica,  phosphate  of  alumina,  phosphate 
of  manganese,  and  phosphate  of  lime.  To  determine  the  quan- 
tity of  oxjde  of  iron  with  greater  precision,  4*107  grammes  of 
the  insoluble  earthy  matter  from  the  Carlsbad  water  were  dis- 
solved in  nitric  acid,  and  the  solution  was  mixed  with  an  excess 
of  ammonia.  Fromi  the  unignited  precipitate  sulphuric  acid 
expelled  some  fluosilicic  acid,  which,  with  a  view  to  ascertain 
its  quantity,  was  made  to  pass  through  a  solution  of  carbonate 
of  soda.  The  sulphuric  solution  being  precipitated  by  ammo* 
nia,  the  filtered  liquid  contained  no  lime  :  consequently  the 
fluoric  acid  and  silica  had  been  combined  with  ox;ide  or  iron. 
Potash  boiled  on  the  precipitate,  left  0*02  gramme  of  oxide  of 
iron  undissolved;  ana,  from  the  alkaline  solution,  there  was 
separated  in  the  usual  manner  0*004  gramme  phosphate  of  alu- 
mina, mixed  with  some  manganese.  Lime  water  added  to  the 
remaining  liquidj^  threw  down  a  small  quantity  of  phosphate  of 
lime.  As  the  oxide  of  iron  might  have  been  contaminated  with 
phosphate  of  lime,  it  was  dissolved  in  muriatic  acid,  and  pre- 
cipitated by  the  triple  prussiate  of  potash ;  but  no  traces  of 
phosphate  of  lime  could  be  detected  in  the  filtered  liquid. 

The  solution  from  which  the  oxide  of  iron  and  alumina  had' 
been  precipitated,  was  now  mixed  with  oxalate  of  ammonia.  It 
yielded  2*514  grammes  of  carbonate  of  lime.  If  we  estimate 
the  quantity  of  oxide  of  iron  according  to  this  quantity  of  litoe, 
we  shall  fii^d  its  amount  in  1000  parts  of  the  water  to  be 
0*00248.  The  quantity  of  phosphate  of  alumina  here  found  is 
rather  greater  than  that  obtained  in  the  analysis  of  the  spradel-* 
stpne ;  but  this  is  partly  owing  to  its  not  having  been  so  com- 
pletely freed  from  silica. 

That  in  these  analyses  the  oxide  of  iron  was  always  mfxed 
with  subphosphate  of  iron,  is  no  proof  that  such  a  salt  existed 
ia  the  water  :  it  is  merely  in  consequence  of  the  property  which 
oxide  of  iron  possesses,  when  precipitated  from  a  solution  con- 
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taioing  phosphoric  acid,  of  carrying  al6ng  with  it  a  portion  of 
that  acid,  of  which  it  cannot  afterwards  be  completely  deprived 
even  bv  the  most  powerful  bases. 

The  quantity  of  oxide  of  manganese  was  ascertained  by  dis- 
solving the  above  2*514  grammes  of  carbonate  of  lime  in  nitric 
acid,  evaporating  the  solution  completely  to  dryness,  and  treat-, 
ing  the  dry  mass  with  alcohol.  A  brownish  coloured  substance 
remained  undissolved ;  and  the  oxide  of  manganese  contained 
in  it  was  thoroughly  freed  from  any  adhering  nitrate  of  lime  or 
nitrate  of  strontian,  by  being  washed  first  with  alcohol,  and 
afterwards  with  acidulated  water.  It  weighed  after  ignition 
0-004  gramme.  The  oxide  of  manganese  exists  in  the  water  in 
the  state  of  carbonate :  it  never  forms  an  ingredient  in  the 
sprudelstone,  because  the  carbonate  of  manganese  is  almost 
as  soluble  in  water  as  the  carbonate  of  magnesia. 

According  to  these  several  analyses,  the  solid  ingredients  in 
1000  parts  of  the  Carlsbad  water  are  as  follows : 

Sulphate  of  soda 2-68713 

'  Carbonate  of  soda 1-26237 

Chloride  of  sodium :.  1-03852 

Carbonate  of  lime    0-30860 

■  Fluate  of  lime 0-00320 

Phosphate  of  lime 0*00022 

Carbonate  of  strontian 000096 

Carbonate  of  magnesia 0*17834 

Subphosphate  of  alumina  , 0*00032 

Carbonate  of  iron 0-00362 

Carbonate  of  manganese •  • .  0-00084 

Silica. .,.,......  007515* 

5-45927 

The  excess  of  5*45927  over  6-408,  the  quantity  obtained  by 
the  direct  evaporation  of  the  wjater,.  is  occasioned  by  the  mag- 
nesia, and  the  metallic  oxides  being  regarded  in  this  estimate  tis 
combined  with  their  full  proportion  of  carbonic  a.cid. 

.  I  hav€?  examined  in  a  similar  manner  the  water  from  the  Mill 
spring,  the  New  spring,  and.  Theresia's  spring,  but  found  in 
them  all,  not  only  the  same  constituents,  but  these  constituents 
also  in  exactly,  the  same  proportions,  as  in  the  water  5from  the 
Sprudel^  a  further  confirmation  that  all  the  ,  Carlsbad  waters 
proceed  fromoriie  common  main  stream,  or  Reservoir. 

As  it  was  not  improbable  that  the  Carfsbad  water  might  con- 
taiii  a  small  quantity  of  potash,.  I  cgnverted  a  portion'  of  the 
soluble  salts  into  muriate  of  soda,  and  added  as  much  muriate 
of  platinum  as  was  sufficient  to  form  a  double  salt  with  the 

A  .  ... 

'*  Under  t}ic'MUcii.I  have  ibchide^  ».iiii8Uiqiiaiitilf  which  w«s  sepaiated-  ftom  ^ 
oxide  of  Iron,  and  from  the  phosphate  of  aluxnina. 
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•odn  The  solution  was  then  evaporated  to  dryness  by  a  mo- 
derate  heat^  and  the  dry  mass  was  treated  with  alcohol  of  the 
specific  gravity  0*84.  Not  a  trace  of  muriate  of  phitinum  and 
pptosb  remained  undissolved  :  the  water  therefore  contained  no 
potash,  for  that  double  salt  is  quite  insoluble  in  alcohol.  Pdtash 
must,  however,  on  some  occasions,  constitute  an  ingredient  of 
the  water,  for  [  have  detected  the  iluosilicate  of  that  alkali  in 
several  sprudelstones. 

Although  no  circumstances  gave  occasion  to  a  suspicion  that 
lithia  existed  in  the  water,  its  presence  was  still  possible.  To 
ascertain  the  point,  I  mixed  a  quantity  of  the  soluole  salts  vntU 
a  solution  of  subphosphate  of  ammonia:  the  liquid  neither  be« 
came  turbid,  nor  did  it  yield  a  precipitate  by  evaporation. 
When,  in  a  comparative  experiment,  this  salt  was  mixed  with  a 
solution  of  lithia,  there  was  deposited  during  evaporation  a 
crystalline  powder,  the  greater  portion  of  which  remained  un- 
dissolved, on  treating  the  dry  saline  mass  with  water.  When 
the  salt  examined  in  this  manner  had  not  been  previously  fused 
in  a  red  heat,  it  always  gave  with  phosphate  of  ammoma  a  slight 
precipitate,  similar  to  phosphate  of  hthia;  but  on  examinmg 
this  substance  before  the  blowpipe,  1  found  that  with  nitrate 
of  cobalt  it  fused  to  a  pale  red  coloured  pearl,  and  that  when  it 
was  treated  on  charcoal  with  carbonate  of  soda,  the  latter  salt 
was  absorbed,  and. left  au  earthy  matter  behind.  Phosphate  of 
lithia  fuses  with  nitrate  of  cobalt  to  a  blue  pearl,  and  is  absorbed 
by  the  charcoal  at  the  same  instant  with  the  carbonftte  of  soda. 
This  preci|iitale  proceeded  therefore  from  a  residue  of  carbonate 
of  magnesia  ia  tne  alkaHne  Uquid. 

It  still  remains  to  make  some  observations  anon  the  manner 

in  which  these  different  ingredients  were  combined  with  one 

another  in  the  water.    Murray  first  directed  the  attention  of 

chemists  to  the  fact,  that  the  analysis  of  a  mineral  water  often 

ffives  the  ingredients  in  the  state  of  compounds,  totally  different 

nrom  those  which  existed  originally  in  tne  water.    Tnis  is  very 

true;  but  he  overlooked  the  difference  between  the  results  of 

analysis,  and. the  actual  relations  of  the  substances.    Berthol- 

lei's  investigations  respecting  the  action  of  chemical  inassea  in 

conjunction  with  that  of  the  relative  affinities,  had  already,  long 

before,  given  a  satisfactory  answer  to  this  question.    He  has 

demonstrated  that  if  a  number  of  salts  which  do  not  decompose 

one  another  according  to  the  usually  admitted  laws  of  affinity, 

be  dissolved  in  water,  a  decomposition  nevertheless  ensues  to  a 

certain  extent ;  a  portion  of  each  acid  uniting  vnth  a  portion  of 

eapb  base,  so  that  combinations  are  formed  between  the  whole 

of  the  substances,:  individually,  which  exist  in  solution.    Thus, 

if .  caustic  soda  be  mixed  with  sulphate  of  potash,  a  certain 

quantity  of  sulphate  of  soda  is  formed,  and  the  acid  is  divided 

between  tiie  bqi&es  iii  anch  a  manner,  that  the  unoon^ilied  por^ 
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iim^  of'«ish  Qorros^ond.  If  the  soda^wcte  iHeviotialy  mm^ 
bme'd  with  muriatic  Iteid,  the  deooaq>o»itioti  woald  bef«t^l*ttia(fe 
coKteoiive,  boctasdJi  portbti  of  thft  muriatio  acid  would' at  the 
Mstt^' tim9  tinite  with  the  potash.  Two  salts  were^  ongittaUyrdin^ 
Mhicd  in  ths  wster^  but  meae  constittite  four,  so  long  as  they  rur 
'toain  la  aohflfeioir;  sf  the  water  be  evapovated,  the  twotre  again 
rtOQFeredy  far  the  reasons  which  haine  beenso  ably  devetopedby 
BerthoUet.  - 

fihoald*  it  be  asked  what  quantity  of  each  of  these  four  salts 
exist  .in  solutioii  ?  We  must  allow,  liiat  so  long  as  their  amount 
<^nnotbe  aaoertainied  by  actual  analysis,  the  question  imustt^ 
main  unansweired.  These  quantities  depend,  in  thi»  first  phaoe, 
iifran  tke  reipeoti^ce  quantities  of  the  two  salts  originally  mixed, 
and,  in  the  seDond,  upon  the  relatiTe  attraetire  forces  of  the 
acids  and -bases.  The  former  of  these  points  maybe  easily 
4isceHiaaBady  but  we  as  yet  possess  no  data  for  a  precise  d^ter- 
fnicatioRof  the  latter.  Could  we  express  the  relative  attractive 
forces  of  each  individual  substance  in  numbers,  in  the  same 
snaamer  as  we  expreas  its  specific  heat  or  its  specific  gravity,  it 
ivouid  thesL  become  easy  to  perform  this  calcviation  fi^oitf  tbe  re* 
salts  of  an  ordinary  analysi^^  As  yet,  however,  not  one  lof  these 
a^elatiFe  affinities  is  so  thoroughly  understood,  that  its  precipe 
Amount  con  be*  compared  with  that  of  another;  and,  it  is  'the#e- 
fore  altogether  impossible  to  determine  with  certainty,  A^om  the 
toesuhs  of  an  aualysisy  to  what  extent  the  acids  and  bases  had 
'  beiem  cieAnbined  with  one  another  in  the  original  sohitinnv  At 
poesBttt,  the  utmoatwe  can  aeoomplisb,  is  to  st&te'lli^  diract  re- 
salts  of  an  accurate  analysis.  Theory  informs  xm^  that  the*fiub» 
.itonaes  oonstituuting  our  result  are  different  from  "these  which 
actually  existed  in  the  water;  but  we  should  bewrongto  ^jissd** 
ciate  them  with  one  another  in  any  other  manner,  because  suph 
an  arrangement  oonld  have  for  its  basis  nothing  bettor  than  un« 

•  cm^kasnicoDJeicture;  /    i  ' 

'<  la  ifche  Carlsbad  water,  one  of  the  bases,  the#oda,  prepoiii4|nf« 
.v«taib eoooaaiderably  over  the  other,  that  the  real  constitutioit  of 

the: wodier  must  oorrospond  pretty  closely  with  the  resillt  of  <  ana* 

jysit.  Nevertheless,  we  may  be  certain  that  tfaewater  cmttaisis 
>  amoll  qtentitiea  of  salj^ate  and  muriate  of  lim<d,  as  ahroof  euU 
^kite  and  muriate  of  magnesia,  and  a  oonrespondlBglyiiai^er 

quaotity  of  carbonate  of  soda  than  the  anaiysia  indioates ; 

•  aitthoughp  tthese  salts  are  gradually  deeom]iosfid,iapropaftion'|i8 
the  <i«nAtity  of  water  is  diminished  during  evapeiuttiom  The 
sobstamces  ivhioh  the  water  contains  in  such  extnsmeiy  minute 
quHDtittes^  mnst  be  snbjeet  to.  the  same  law  of  miitnai  dooem^ 

i  BOskton>  only  the  actioB  of  the  law  will  in  the  ^estse  of  tiiese-  be 
Qusch  less  peroep^ble. 

•  qiin  stating :tfae  result  of  my  analvsis,  I  haveigiyenthe  aUcalin^ 
ovr^fonalM  ^a*  Ifeoitd  ^b^ia  ia  the  dfy  eaH;,  «btahMd%ofa« 
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.^((N»ti»g(tii&  isi^ters  in  tiiA  witer dtself,  hawt^mf,  fclMy  t|U  exiirt; 
w  tibei  state  off bioAfboMitea.  ;.'«,;. 

ivaterthcy  aure  held  in  aokitton  by  tiienncomlNa^d  cetriscmie 

-aeid.    iTo  pvove  this,  I  diffused  a  quantity  of  receiitly  prepared 

^atidddlll'iiitoitit'flaate  of  lime  throngh  ¥pater^  and  impregnated 

the  liquid  with  carbonic  acid  gas.    The  filtered  liquid^  6q  beings 

heated  to  ebullition^  deposited  an  exceedingly  minute  traee  of 

ifluatd'Of  litnov   I  now  put  a  quantity  of  cari30ti«te  of  «oda  and 

fluate.of  Ume  into  another  portion  of  water^  tud  satuiietted  the 

,ini9Uare  <witk  carboaic  acid.    The  solution  in  thifi  eKperitii«ttt 

rbecame  most  distinctly  tuvbid  when  boiled^  and  deposited 'fluate 

af  ltme»    It  is  obvious  from  this^  that  bicarbonate  of  soda  is  the 

vreal^oltentof  the  fluate  of  lime  in  the  Carlsbad  vi^ater. 

]  .t  Phosphate  of  lime,  both  when  preetpitated  by  tiuliiioiik  from 

itS'Solution  maeids,  and  b}^  lime  watet  freia  a  liquid  oeia^aining 

pbospborie  a6id>  dissolves  in  watei>  ittiptegnatea  with  carbonic 

aoid>  with  much  gieatep  facility,  and  to  amueh  jrreater  exteiyt, 

.  than'fla&te  of  limet  and  I  could  perceive  no  diTOmnCe  in  this 

fef(p6ct,..whetheFthe  water,  eontained  s^a-or  not.    Both  the 

phoiilphajbe  and  smbpliosphate  of  alamina  ate  soluble  to  a  slight 

><leg|0ee.in\tater,  and  are  precipitated  by  the  addition  of  a  •cea- 

tfidcffable  quantity  of  any  salt.    No  phdsphate  of  alumina  eidsis 

i  iiii  theeprodelstones;  it  would  appear  that '  Carbonic  aoid  is  its 

.  Aolvent  ^whil^  in  the  water.    Perhaps>  also,  the  pk*otoxide  bf 

.iroiDr*^^' prop^'f^^^A'^  ^  becomes  pefoxidiisad,.  shaves  die^ai^ 

•  trith  Abe 'alnimnay  and  reode^  it  insoluble;  and>  perhaps;  the 

limer  uMy  Bctiia  the  same  m[Uineir,at  the  instant  when  i# ceases 

-t^be  aliioarbonate*  ,    i     .     .         , 

■"1  •  I     I  -  ....  .  ■...«! 


QMmtity  of  Carliom  Acid  in  th^  Qt,rkb^4  W^t^. 


*  *  t      • 


■'ft  iy- 

The  want  of  a  mercurial  trough,  and  of  the  otiier  neeessary 

-  wf^fun^Wj  ppevestted  me  firom  ascertaining  f^is  pefnt  on  thebpot 

!ez]serimentaUy ;  I  ht^ped,  howie^ver,  to  have  trttalned  my  object 

■  JbjF^lees' direct  means,  but,  on  maiiiB^  theattemptyl  enooontei^d 

^IjiHsator  difficulties  tiianbad  been  at  frrst  atitioipated.    Itab- 

iptearedrtd^  me,  that  if  we^oould  determifle  the  nature^  aadrryiatiTe 

•  fiaQBc(unt.oP>the!gfii9es» which  stand  over  l^e  Water  in  rtbe  sabter- 

.  talieons  resevtonr^  itr  wonld  be  easy^  from  the  knowledge  we 

"/pas8ca8>|reapectikig-  the  sokibtlity  of  gases,  at  given  tempevafluiHes 

•iilid  pffessoces^  to  calcolate  the  quantity  of  oarfoonic  ajdd  in  the 

i  water  %hich  iies  m  content  with,  this  atiiioispHere.    A  afnall 

.npaain^'Whioh  has  been  made  in  the  vault  of  4jiic  reservoir^  in 

.dh^n:mg^bonrfa<9<Qd  of  the  Spradel,  oadfroitt  which  eas  and 

water  are  discharged  alternately,  enabled  me  to  collect  a  suffi- 

noiaoil' quantify  of  gaa  fbr  my  parpose.  •  On  my  return,  I  letup  a 

^eltrtdiMte  qaainity  af  thid  gaa  into  a  glass  tabe  standtag  over 
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laercttiyi  and  mtrodiHsed  into  it  a  ibil^  of  hydrate  of  potash.  !$> 
was  &o  completely  absorbed,  that  jtbe  minute  bubble  of  air  Ff?r 
maining  coukI  not  be  accurately  measured,  and  could  not  at  the 
utmost  have  amouated  to  mor^  than  a  thonsandth.part  of  tha 
orijdnaLvohnne.  A  quantity  of  gas  collected  iu  a  j&imilar  way 
atXheresia's  spring,  left  one  per  cent,  of  a  ga$  which  appeared 
to  be  azote,  as  it  was  not  sensibly  absorbed  by  a  solution  of  suU 
phnret  of  potash* 

I  now  calculated  the  quantity  of  Carbonic  acid  gas  which  the 
water  in  ^the  reservoir  should  contain,  on  the  supposition  that 
100  volumes  of  it .  absorb  1Q4  volumes  of  the  gas,  at  the  tern** 
pe^ture  164^^,  making  allowance  at  the  same  time  for  the  addi- 
tional pressure  to  which  it  is  subjected,  and  which  may  be  esti- 
mated by  the  height  to  whiph  the  jet  of  the  Sprudel  rises 
above  the  sur&ce  of  the  water  in  the  reservoir.  The  resalt  waa, 
that  the  disengaged  carbonic  acid  gas,  taken  at  the  temperature 
32Py  should  constitute  three-fourths  of  the  volume  of  the  water* 
If  we  add  to.  this  the  carbonic  acid  of  the  bicarbouates,  whicii 
by  weight  constitutes  0*075  per  cent,  of  the  water,  and  at  32? 
would  occuny.  0*396  of  its  volume,  it  will  follow  that  the  water, 
when  boiled,  should  emit  at  least  l-^  times,  its  volume  of  car> 
bonic  acid  gas,  measured  at  the  temperature  of  32^.  But  the 
taste  alone  of  the  water  is  sufficient  to  convince  us  that  the 
quantity  thus  indicated  is  greatly  in  excess^  By  direct  experi-^ 
ment^  Becdier  found  precisely  as  much  gas  in .  the  water  as 
would  be  requisite  to  con  vert,  the  whole  of  the  rcarbonates  into 
i»<»Li;bonates ;  Klaproth  found  rather  less  than  this  quantity.; 
Beuss  found  rather  more.  I. am  of  0[Hnion  that  tiie  quantity  of 
gas  contained  in  the,  water  when  it  first  issues  from  the  earth,  is 
rather  greater  thsm  what  would  convert  the  carbonates  into 
hicarbonates. 

This  seeming  anomaly  is  probably  occasioned  by  a  circum* 
stance,  to  which  no  attention  has  hitherto  been  paid  in  deter-^ 
aninaUonsjrespecting  the  solubility  of  gases  in  water,  because  it 
exerts  but  little  influence  at  the  ordinary  teinperatures*  Water» 
un<ter  .every  temperature  and  pressure,  possesses  a  determinate 
tension,  and  any  gas  standing  over  the  surface  of  water, 
always  contains  an  admixture  of  its  vapour,  which  in  this  situa- 
tion acts  in  exactly  the  same  manner  as  a  permanently  elastic 
gas..  When  a  mixture  of  carbonic  acid  gas,  and  of  the  gas 
<or.  vapour)  of  water  stands  over  the  surface  of  water,  the  in^i;* 
Atices  of  the  liquid  must  contain  a  portion  of  this  gai^eous  mix- 
ture, that  is,  both  of  the  carbonic  acid  gas,  and  of  the  gas  of 
water.  The  apparent  absorption  by  water,  therefore,  of  any 
pure  gas,  as  for  example,  carbonic  af^d  gas,  in  a  given  temper 
rature.and  pressure^  is. in  fact  the  quantity  whi^,  in  that  tern* 

fecature  am  pressure,  is  necessary  to  mc^^tain  the,equilibriu()A 
etween  the  carbonic  acid  gas  and  the  gas  of  water,  both 
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tftrougbcmt  and  ov6if  the  gurfkde  o(  the  li^id.  ^  Evievjfs  pmreigMs 
wbich  Ift  bkeed  in  cofitact  with  water  becomesi  instantly  &; 
mix^  gaili  m  consequetice  of  thd  evaporation  (»f  the  liquid^  and 
the  pTopcttitfti  of  the  aqueoiis  to  the  perinaxieally  elastic  gias 
angmenti^  with  the  temperatttre«  •  Unlefss  this  happened^  it  would 
be  impossible  to  expel  by  boiling,  a  greater  quantityof^as  fiiomr 
witter/  than' the  difference  between  the  augmentations  of  volcOBft 
which  the  elevated  temperature  induces  upon  the  ^cfs  and  4bci 
witer.  But  Munition,  we  know,  expels  every  part>de  of  a  ga» 
frOin  Water ;  and  for  precisely  the  same  reason  that  a  gas  wheir 
passed  through  the  aqueous  solution  of  another,  graduaUy^ 
ekpds  .the  latter,  and  un Ally  occupies  its  place,  so  does,  gaa 
continue  to  be  expelled  from  water  m  a  state  of  ebullition,  until 
the  interstices  of  the  latter  become  completely  occupied  by  thet 
newly  formed  vapour.  But  respecting  the  capacity  of  water  for 
its  own  peculiar  gas,  we,  at  present,  know  nothing :  were  il 
knoWn,  it  would  be  easy  to  ascertain  by  calculation  the  quan- 
jl^ity  b^carbonic  acid  which  is  contained  in  the  Carlsbad  wnter^^ 
while  confined  within  its  subterraneous  reservoir;  ( 

•  Th<^  precipitate  which  always  ^  makes  its  appearanoo  in  the 
Oarisbad  water,  when  kept  for  some  time,  consists  of  silie^le 
of  peroxide  of  iron,  subphosphate  of  peroxide  of  iron*  .and 
Siibphosphate"  of  alumina,  mixed  with  a  substance  of  organie 
origiii,  whi6k  is  naturally  colourless,  but  which  by  slow  decrees 
becomes  bl^ck  when  exposed  to  the  action  of 'the  atmosphere. 
This  substance  appears  to  constitute  a  very  common  ingredient 
in  mineral  wutet^of  this  nature^  Ihave  fomid  it,  for  example, 
in  the  seditifY^t  deposited  by  thewatt^r  of  the  mineral  spring 
Schiersauerling,  in  the  neighbourhood  of  Koningswart;  and 
the  silica  obtained  in  the  analysis  of  this  water  is  always  more 
or  less  dark  coloured,  until  the  organic  substance  has  been  de>^ 
s€rbyed  byignitid/n.  it  appears  to  possess  a  peculiiar  affinity 
f6r  i^ili^a,  and  to  dissociate  itself  with  this  earth  in  preierence 
lb  aiiy  of  the  other  ingredients  of  the  water.  The  silica,  when 
in  combinatiOh  with  it,  is  almost  black  before  being  reduced  to 
k*  nUite  of  dryness;  it  is  then  greyish  coiotHred>  btttdaritiinB 
ttgairi  when 'moistened. 


t  • 


''^The  sptudelstoni&  is  a'  radiated  orystaMine'speoies 'of  lims- 
%t6ne,  Whidh^xhibits  ho  tracfesofa  foliated  texture..  It&<eolour 
is  {Sometimes  white  and  sometimes  brown,  and  not  liufpsqaeDtly 
idt^nated  in  white  and  brown  stripes.  The  texture  varies 
e^tremdy  in  different  i^pecimen^  ;  sometimes  it  is  most  deei- 
deldRy 'r«tdi^ted,'at  <>(ber  titnes  it  is  almost  compact ;  and  speof* 
TtfeW  df  the  latter  desdri'ptlbn  are  not  unfrequently  transparent 
vW^^n  iti  thin  fragments.    Some  of  the  white  varieties  posssaa 
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an  untvon  fracture,  and  baar  a  oloaa  resemblaiice  to  magaeaita 
[tdoloaiitall  ergarbofite* 

Befora  me  blowpipe,  the  sprudelatone  swells  somewhat,  losea 
its  ooloar,  aqd  either  falls  to  powder  of  itself,  or  may  be  reduced 
to  that  state  bv  the  slightest  preasmre.  If  the  experiment  be 
made  ia  a  small  glass  matrass,  some  water  is  rendered  visible ; 
aad  the  quantity  of  water  disengaged  is  proportional  to  the 
radiated  structure  of  the  stone.  Now  this  is  a  distinctive 
eharacter  of  arr^tgonite  ;*  between  which  and  the  sprudelstone 
there  is  a  remarkable  similarity  in  their  fibrous  texture,  in  their 
total  wai^t  of  any  foliated  structure,  in  their  specific  gravity,  in 
the  alterations  which  they  undergo  when  ignited,  and  in  their 
aontaining  a  certain  quantity  oi  water,  and  of  carbonate  of 
strontian*  The  compact  spradelstones  contain  little  or  no 
water;  and  acquire  no  tendency  to  disintegration  by  being 
ealoined. 

1.  The  following  I  ascertained  to  be  the  composition  of  two 
sprudelstonesy  which  approached  pretty  closely  to  one  another 
in  the  nature  and  relative  proportion  of  their  constituents.  The 
first  is  the  incrustation  which  is  deposited  upon  the  exterior  sur- 
face of  the  tin  vessels  mentioned  in  p.  129.  The  second  is  a 
brown,  fibrous,  and  very  compact  variety,  which  is  frequently 
cut  into  ornaments.    Specific  gravity  2*863. 

Water ,..,     1-69  ,...,.     1-40 

Carbonate  of  lime. . . .  •  96-47  97-00 

Carbonate  of  stfontian,    0*30  ^ .  •  • .  •    0*33 

Fluateoflime., ,     0*99  0-69 

Phosphate  of  lime  .,.  ^    0*06  ......^ 

Phosphate  of  alumina. .    0- 10  ^ >  0*59 

Oxide  of  iron  .,,.•...    0*43  • . , . , .  J 

Oxide  of  tin 0*06 

Oxide  of  manganese*.  Trace 

100*00  100*00 

2.  A  wUte  variety,  partly  granular  and  partly  delicate  fibrous 
in  fracture,  on  being  dissolved  in  muriatic  acid,  left  a  semitrans- 
parent  substance,  which  was  converted  into  a  white  powder  by 
desiccation.  This  substance  was  fluosilicate  of  potash ;  for  it 
was  fusible  before  the  blowpipe,  sulphuric  acid  disengaged  from 
itflttOsiUc  acid,  and  the  residue  consisted  of  sulphate  of  potash* 
Ammonia  threw  down  from  the  solution  a  yellow*coloured  pre^ 

•  llist  eik  jmiperty  is  not  pcMscued  b)r  ev«ry  vaikty  of  flbrcNia  11x1^ 
piwvf4  bf  htnting  ftggments  oT  u^uSh  ipar,  anmgpnite,  fsd  sprud^tone,  sn  •  tmm 
oUss  mfktnw  bdbve  the  blowpipe.    The  arragonite,  and  soon  after  the  spnid^^txmei 
fall  to  powder;  but  the  sattin  s^  continues  whoUy  unaltered.    The  ri^er  the  anago- 
plta  It  mitiontiaB,  the  speedier  18  its  diiintegratimk 
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oifnlale,  co&Biitttting  0*6  of  the  weight  of  the  8toil«,  mA  wolf^ 
posed  of  0*47  fluate  of  lim^>  (H)7  of  the  phosphtttes  of  lime  atid 
alumina^  and  0*06  of  oxide  of  iron.  The  ammoniacal  lidufd^  M 
being  coneentrated,  deposited  an  additional  quantity  of  tne  flao^ 
silicate  of  potash^  but  the  difficulty  of  washing  it  plfevented  tAt 
ftom  ascertaining  its  weight* 

3«  The  white  Compact  variety  resembling  magnesite  do^  ft6t 
contain  a  trace  of  magnesia,  agreeing,  in  this  respect,  with  ftll 
the  other  rarieties  of  the  sprudelstone.  Th^  carbonate  Of 
strontian  also,  and  the  earthy  fluates  and  phosphates,  exist  in  it 
in  the  usual  proportion. 

4.  A  very  peculiar  variety  of  sprudelstone,  which  is  fottnid 
by  the  comoined  action  of  oxidation  and  evaporatiob,  waft  fi>ikiA 
to  be  composed  of 

Carbonate  of  lime 43*20 

Subphosphate  of  peroxide  o^iron  ....    1'77 

Peroxide  of  iron , . ,  1&'35 

Carbonate  of  protoxidfe  of  iron 12*13 

Phosphate  of  alumina 0*60 

Silica 3^95 

Water , 9-6o 

100*00* 


•*mmmmtmim»mm^mammi»»mmmmmmimmlt^f»i^m^ 


Article  XIV. 

Astronomical  Observations^  1824. 
By  CoL  Beaufoy,  PRS. 

Bushey  Heath,  near  St^nmore. 

Latitude  hV>  37'  44*3''  North.    Longitude  West  in  titae  V  leO^S". 

Moon  edqMed. 
July  10.  Begmning ^,^    ^    3^    ^ean  Tima at  GwenWkL 


Article  XV. 

iig^fy  to  an  erroneous  Statement  respecting  Sir  Humphry  Da^$ 
Method  of  defending  the  Copper  Sheeting  for  Ships'  Botiomst 

Since  Sir  Humphry  Davy^s  paper  (see  p.  94)  was  printed,  the 
32d  number  of  a  Weekly  publication,  called  the  Mechanic's 

•  TlM  ittm  ot  theae  qiuntitiiM  (coMMtiy  o^ed  ftnxr  the  origilild)  it  miSf  90. 
Should  the  carbonate  of  lime  be  53*2  ?-^Edit, 
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Mligfladne^'kasibaen  pttiifldd'^ytfa&ndfi,  twUidh  eonteiitaar  fw  jn^ 
ttof' siloed  ^SaIIluel  Beaooti,  'and- entitled!  ^f  Sir  Uumphir^jDflwyfH 
Reiaely  f(yr  the  Decay  of  Copper  Bottoms^*  not '^nigiflab''  .  Tbci 
asseftioii'  ia  feimded  on  the  fell6wiog  advertiseraetlt  tai/^  Th& 
Wovld''  newspaper^  of  April  16, 1791  :^^^  By.  the  King's  patetrt^ 
Htmed  copper  sheets  and  pipes,  maoufsjCtiircd  .ckiid  .soktibgi 
Ghat les  Wyatt>  BtvmiHghiiip,  and  at^  19,  Ahcit\uTc\iihl2m»t,**hm^ 
^Knor.'-  'These  sheets,  amongst  other  advantages,  .^^  ai^partiiuiH 
larly  rebotniaeiided  /or  sheathing  of  ships,  za^posse%sia^Bll  ike 
good;  properties  of  copper,  ^itfa  others  obTiuufilyi  «iqpeiifii'|! 
which  the  folio  wing  extract  from  a  report  fonndedi  tm.. ao&u^ 
ftaqperhntent^  by -Dr.  Higgins,.  clearly  demonstrates,.  vis4  thiattfaiei 
eioatiag  of  tin  powerfaily  resists  the  e^ctionof  salt  watery  and^ibyf 
preventing  the  corrosion  of  the  copper,  operates  aS' a  pieseryfttiMa 
of  the  iron  placed  eontiguotis  to  iti**  ;      . :    .i5 

'  The  best  answer  to  this  attack  we  have  given  already^  ^by 
laying  Sir  Humphry-  Davy's  paper,  from  th<s  PhilosophitaA 
Transactions,  before  oor  readers,  from  which  it  is  mostobvionfir^ 
that  his  views  have  nothing  in  common,  except  theic  objecib/ 
with  those  of  the  patentee  aforesaid.  •  As  fir  as  the^extracH 
giveA  by  his  advocate,  Mr.  Deacon,  enables  me  to>  jiidg^y 'it 
seems  that  the  superiority  claimed  by  Mr.  Wyatll  ooiki^taf 
merely  in  coating  the  surface  of  the  copper  sheets  with.  somj^. 
substance  less  subject  to  corrosion  by  sea  water  than  thsA  metal, 
tad  his  idea  w^  probaUy  borrowed' from  the  cditomon-praolioe 
of  tingling  culinary  copper  vessels,*^ — a  practice  known  to^  ^^ 
adopted  by;  the  Komans;'^  As  Mr.  Deacon  gives  no  paktticulam 
of  the  mode  of  applying  or  preparing  the^e  tiiined  {Aates^  it  i% 
fair  to  infer  that  ther^  was  nothing  pccukar  to  them  in  eithiei! 
respect,  and  all  the  claim  that  he  can  possibly  :raake  outtd 
originality  ii  in  the  apptioe^tioaof  an  old  met  to  anew.purposew 
'  But  it-istiot  on  the  substitution  of  tinned  coj^r  .for  p}aiii 
copper,  that  Sir  Humphry  Davy's^  pretensions  to  ohginaliiyn^^t^ 
it  IS  in  the  priiiciple  on  which  that  substitution^  ;qc  yather.  istA 
eqmval^ntatid,  as  we  shall  presently  see,  a  superiioc prooes^ii^ 
liecommended,  that  bis  claims  are  founded;  JBor  the.tej^blsiK^isr' 
tioii  of  that  principle^  I  refer  the  reader  to  Sir  Humphcy  Dsjiry'^ 
paper;  but]  wiU  ask,  did  Mr.  Wyattkhqw,  that  even  thou^it- 
ni^-tenthsof the  tin.be  worn  away. fromm copper sauoep^Uyand. 
tfae^coppeTexipos^,'  the  vessel  ina^  sti^  be.used  iwith  ^fetyl 
CoutdTO  have  explained  theoauaev'if he  knew'ihfiriaGt.^  .WUei^ 
he  prepared  his  sheets,  did  he  carefully  tin  the  whole  surface, 
or  was  he  aware  that  if  the  preservative  metal  were  applied  to  a 
comparative  speck  of  it  only,  it  would  be  equally  effectual  ?  Or, 
lastly,  had  he  the  remotest  idea  that,  so  applied,  it  would  act  as 

*  Staanum  illitum  sneis  vans  ssporem  gratiorein  £uat,  et  compescit  {emginis  vinis, 
&c,- (Plin.  Hist.  Nat  Ub.  34,  c  17 .) 


1824.] 


Reply  to  to  errovMOtts:  Anertion 
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a|n:8Ber¥«tiv^  ai  all  ?  If  he  did  know  all  thiB,  lie  knew  muck 
more,  thaa  one  of  the  ablest  chemists  of  the  day ;  for  Dr.  Watson, 
in  die  seventh  edition  of  his  Essays,  published  in  1800,  insists 
yery  stn^ngly  on  the  danger  of  turned  copper  vessels,  incase  of 
ahrasioH  ofibe  lfii;and  so  apprehensive  was  he  of  the  consequences 
of  the  minutest  portion  of  copper  being  uncovered,  that  he  says 
that  ''  a  new  copper  vessel,  or  a  copper  vessel  newly  tinned,  is 
mose  •dangerous  than  after  it  has  been  ufled;^  beoause  its  pores, 
which  the  eye  cpmnot  distinguish,  get  filled  up  with,  the  suh^ 
stance^,  which  are  boiled  in  ity  and  all  the  sharp  edges*,  of*  tbe 
j^rominent  pasts  become  blunted,  and  are  thereby  rendered  less 
tiabl^  to  be  abraded/'  Br.  Watson,  therefore,  was  so-far  from 
being  aware  of  the  principle  on  which  Sir  Humphry  Davy's 
invention  is  founded,  that  he  obviously  was  not  even  aware  of 
the  fact  alluded  to,  and  the  Birmin^em  patentee  was  probably 
not  mncfa.better  informed  than  the  Bishop  ofLlandafT.'  At  the 
date  of  Mr«.  Wyatt's  patent,  and  for  many  years-  after,  all  the 
world  was  ignorant  of  the  principle  of  action  of  the. defending 
metal;  nor  was  it  developed  till  the  instrument  of  Voltayi^  the 
hands  of  Davy,  furnished  the  clue;  and. its  present  impo^nt 
appUcation  is,  in  fact,  an  extension  of  the  same  train  ofreasonf 
iiig.  that  led  to  his  preceding  discoveries  in  eleetro**cfaemical 
science.  .  .       i  •     « 

It  IB  in  Aeprirtciple,  therefore,  I  repeat,  that  the  meirit  and  ari« 
ginality  of  SirH. Davy's  method  is  founded,  and  theimportanceof 
Ihe  principle  is  confirmed  by  a  circumstance  which  wQuId  have 
rendered  a  mere  mechanical  covering,  like  Mx.  Wyatt's,  useless 
and  abortivje.  The  defended  cppper  is  m^te  liable  to  become 
fot:!  fitom  the  adhesion  of  barnacles,  weeds,  &c..  than  the  undet- 
fended.  Had  Mr.  Wyatt's  tinned  sheeting  been  adopted,  it 
would  have  been  subject  to  the  same  pest,  iior  is  it  probable  that 
in  tihe  then  state  of  chemical  science,  he  could  have  suggested 
a  remedy  for  the  eviL  With  the  light  thrown  on  the  subject  by 
Davyy  the  antidote  is  obvious*  Barnacles,  &.c.  do  not  adhere  to 
Ae  undefended  popper,  because  the  oxide  on  its  surface  poisons 
them,  but  the  clean  metallic  surface  of  the  defende^d  copper  does: 
them  lio  harmv  All  that  is  necessary,  therefore,  is  to  weaken 
the  defensive  action,  by  diminishing .  the  extent  of  defending 
surfa<(e,  .to  such  a  point  as  to  allow  a.  slight  oxidation  of  the 
capper,  sufficient  to  repel  the  animalculse,  but  not  sufficient  to 
occasion  a  serious  waste  of  the  metal.  J,  6.  C. .  . 
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AntlCLE   XVI. 

*  >  ■  * 

Analyses  ov  Books* 

Philosophical  Transactions  of  the  Royal  Society  of  London^  for 

18if4.    J'art  I. 

Of  the  papers  dOfit&ined  in  this  pftti  of  the  Philosophiecd 
Tkt^sit^ions^  tWo  are  given  entire  in  tiie  present  number  9  iwt 
^Utposd  to  reprint  two  6thers>  of  simihir  taloei  in  the  ensmig 
tmmb^rs  of  the  Annals }  of  three  othere  copious  repeiia  \kwm 
ulreAdy  been  presenti^d  t6  the  rtoder:  whilst  the  remainder^  being 
on  Subjects  of  Astronomy  and  Mathematics^  eannot  usefully  b^ 
epitomifled.  We  shali^  therefore^  oonflbe  our  extracts  in  tfam 
piaee  to  the  titles  of  these  papers. 

I.  The  Croonian  Lecinre^-^On  thi  Inttmal  Struduf^  ^  tht 
Hkman  Brnin,  iohen  examined  in  the  Microscope,  ffs  tompt^td 
^tk  ikttt  of  Pishes,  Insects,  aikd  Worms.  By  Sir  Ererard  Uome^ 
BaVn  VPH8.  (See  Annals,  N.  S.  vii.  p.  65.) 

Ih'  Som^  Obsei'vations  on  the  Migration  of  Birds.  By  th^iata 
Edward  Jenner,  MD.  FRS.  (See  ibid.  p.  66.) 

ill.  On  the  Natuf^  of  the  Acid  and  Saline  Matteri-umalig 
existing  in  the  Stomachs  of  Ammals.  By  William  Prout,  M»D. 
I^RSv  (See  present  number,  p.  1 1 7.) 

IV.  On  the  North  Polar  Dist<mces  of  the  pHntnpal  Fiseed 
Si»tS4  By  John  Biinkley,  I>D.  FRS»  8cc*  Andrew^  Professor 
of  AilronoKtiy  in  the  University  of  Dublin. 

V,  On  the  Figure  requisite  to  maintain  the  Equilibrinm  ^a 
Smu>gme&Us  Fl^Ai  Musi  thai  reoot^es  np&n  an  Axis.  By  Jimies 
Ivory,  AM.  FRS. 

Vl.Ontke  Corrosion  of  Copper  Sheeting  by  Sea  Waim'y  mdm 
MethiKli  of  prtventifig  this  Effect;  and  on  their  Application  to 
Ski^  of  War  and  other  Ships.  By  Sir  Humphry  JDavy,  Bart* 
Pres.  KS.  (See  present  number,  p.  94.) 

VII.  A  finite  and  exact  Expression  for  the  Refraction  of  an 
Atmosphere  neardy  r&embling  that  of  the  Earths  By  Thomas 
Youag>  MD.  For*  Sec.  RS. 

VlH.  The  Bakerian  Lecture.-^Ofl  certain  Motiom  produced 
in  fluid  Conductors  when  transmitting  the  Electric  CurPerU:^    B^ 
J.  Pi  W.  iliersiehel,  Esq.  FRS.     A  portion  of  this  Lecture  Wil 
appear  )n  our  next  number. 

IX.  Experiments  and  Observations  on  the  Development  of 
Magnetipal  Properties  in  Steel  and  Iron  by  Perai8Si(fn»  Part  it. 
By  William  Scoresby,  Jun.  FRSE.  &c.  Communicated  by  Sir 
Humphry  Davy,  Bart.  Pres.  RS.  (See  AnnalSj  N.  S.  vii.  p.  §30.) 

X,  On  Semidecussation  of  the  Optic  Nerves.  By  Wiltiam 
Hyde  WoUaston,  MD.  VPRS. 

This  interesting  paper  will  appear  in  the  next  number'of  the 
Annals. 
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Article  XVII. 

Proceedings  of  Philosophical  Societies. 

ASTRONOMICAL    SOCIETY. 

Ju7ie  11. — The  following  papers  were  read : — 

1st.  On  the  Variation  ot  the  mean  Motion  of  the  Comet  of 
Kncke  pcoduced  by  the  Resistance  ofati  £ther;.by  M.  Mas- 
aotti.  This  comet  is  well  known  to  evince  a  diminution  of  its 
periodic  time  at  each  revolution,  and  the  object  of  this  papfsr 
was  to  demonstrate  the  cause,  of  this  effect.  .Encke  himself 
■Mf^sed  it  wa&  occasioned  by  an  ether  diffused  through^pace; 
UutifsOy  how  happens  it  that  the.  planets  also  have  not  beejgi 
xetavded  ? ,  This  the*  author  attempted  to  show  might  be  the  ca$e, 
although  the  phsenomenon  might  pass  unobserved.  .  He  adopts 
yvith  j^oke,  the  hypothesis  of  Newton,  that  the. density  of  Uiis 
eth^r  diminishes  in  the  inverse  ratio  of  the  square  of  the  dist- 
woe  from  the  sun  ;  consequently  that  the  planet  Mercury  would 
be  most  likely  to  be  affected  by  it ;  and  by  a  long  series  of 
analytical  investigation,  assisted  by  Legendre's  tables  of  elliptic 
functions,  arrives  at  the  result,  that  this  resistance  would  not 

Stpikice  a  greater  change  in  the  mean  geocentric  longitude  of 
jigrcury,  than  31*2^^  in  the  course  of  a  century.  Hence  be 
concludes  that  the  comet  may  have  such  a  resistance  from  an 
ether,  as  will  be  sufficient  to*  account  for  the  difference  between 
the  calculus  and  thq  .observations,  and, yet  that  the  planets 
shall  not  hitherto  have  manifested  the  least  effect  of  such  9. 
medium.    * 

..  ,2d«  Ojx  a  new  A:Stronomical  Instrument  called  the  Differoa- 
tial  Sextant;  by  Benjamin  Gompertz,  Esq.  FRS.— This  papea: 
wai^a  furth&t  and  tnpre  piBirticular  descriptK>n  of  the  eonstruc- 
tton  :a,nd  application  of  the  instrument  before  invented, by  IVLr. 
Qoialpertz,  and  partially  described  in  his  paper  on  Astronomical 
Instruments  read  before  the  Society  on  tke  11th  of  January, 
1822.  In  this  instrument,  the^  index .  reflector  is  susceptible  of 
HM^tion  on  one  end  of  the  index  as  on  a  centre,  beings  t]l\e  saitie 
as  that  on  which  the  index  itself  turns,  so  that  the  reSector  may 
be  s^tto  make  any  angle  at  pleasure  with  the  index;;  the  .whole 
b^ing  permitted  to  move,  as  a.bent  lever  about  the  cenlr6«  The 
horizon  ^ass  also  is  capable  of  being  adjusted  and  fixed  at 
different  angles  to 'the  fixed  arm.  The  object  proposed  by  Mr. 
Gompertz  in  this  contrivance  is  to  measure  the  d^rence  of 
aiiguiar  distances  in  any  two  celestial  phi»nomena»  occasioned 
iby  ^o$e  varying  circumstances  which  produce  small  changes'; 
such  as  refraction,  parallax,  aberration,  &c»:  and  the  pa{^r 
^KiitBcJiuded  with  some  appropriate  hints  as  to  the  best  masmer  of 
applying  the  instrument  to  these  purposes.  ^ 

Sieri€9i,  yot.  vni.  h 
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3d.  An  Account  of  an  Occultation  of  the  Georgium  Sidus  by 
the  Moon,  which  will  take  place  on  the  6th  of  Atigust  next;  by 
Francis  Baily^  Egq.  FRS.  and  V,  Pres.  Ast.  Soc.— Mr.  Baily 
begged  to  call  the  attention  of  the  Society  ta  this  interes^ng 
phaenpmenon  which  has  never  yet  been  seen,  as  no  occultation 
has  occurred  since  the  discovery  of  the  planet.  The  occultation 
will  occur  within  a  very  few  minutes  after  the  moon  has  passed 
the  meridian ;  insomuch  that  those  persons  possessing  a  transit 
instrument  will  see  the  planet  in  the  field  of  view  when  the 
moon's  centre  is  on  the  meridian.  This  notice  was  accompanied 
by  a  diagram^  showing  thai  the  planet  would  enter  the  western  or 
dark  limb  of  the  moon  at  about  half  way  between  the  moon's 
outer  and  the  upper  or  northern  part  of  her  disk.  There  will  be 
sufEicient  time  to  observe  the  occultation  of  the  planet  after  the 
transit  of  the  moon*  This  interesting  phaenomenon  will  no 
doubt  attract  the  notice  of  every  practical  astronomer. 

This  being  the  last  meeting  of  the  Society's  present  session^ 
an  adjournment  took  place  until  the  12th  of  rfovember  next. 
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Article  XVIII. 
SCIENTIFIC  NOTICES. 

Chemistry. 

1.  Cystic  Oxide,    Communicated  in  a  Letter  from  Dr.  Noeh* 

den  to  Mr.  Childrem 

MY  BEAR  SIB, 

In  a  letter  which  I  lately  received  from  my  friend.  Prof.  Stro-* 
meyer,  he  coturaunicates  some  chemical  information,  which 
may,  perhaps,  interest  you,  and  which,  therefore,  I  take  a  plea* 
sure  in  imparting.  *'  He  had,  some  time  ago/'  he  says,  "  thd 
great  satisfaction  of  discovering  in  gravel  from  the  human  body 
l>r.  Wollaston's  cystic  oxide  i  attd  afterwards  in  the  urine  of  the 
same  patient,  who  is  afflicted  with  the  stone,  the  same  substance 
in  considerable  quantity.  In  this  urine,  the  uric  acid  was 
almost  totally  wanting,  nor  wds  the  nrea  found  in  it  in  natureil 
quantity.  As  the  cystic  oxide  has  hitherto  not  been  found  in  any 
human  conoretiom  any  where  but  in  England,  and  has  as  ye$ 
been  nowhere  observed  in  the  urine  itself  y  I  wish  you,"  he  says, 
<^  if  you  should  see  Dr.  WoUaston,  to  mention  this  to  him,  at 
the  same  time  respectfully  remembering  me  to  him*  I  have  no 
doubt  this  intelligence  will  interest  him.  I  mean  shortly  to  pub- 
lish a  brief  notice  upon  the  subject.  Last  year,  M.  Lassaigne, 
of  Paris,  also  found  cystic  oxide  in  a  stone  from  the  bladder  of  a 

.dog." 

If  you  wish  to  make  any  use  of  this  information,  you  are 
welcome  to  do  so. 

I  am,  my  dear  Sir,  yours  sincerely,  Gi  Ht  NoEHnEN. 


2*\  Nctf^iiOn  a  Contradiction  in  Thomsmt's  ^stem  ^f.Chemiitfy 
/tmpfic^ng  Fhdiptmfetted  Hydrogen  OtiSi    By  M.  Vtbquelin** 

-"At^:S73  of  ThbWsoli^s  System  of  Chemistry,  MxcU  '*  t>lios- 
jihyrmed  Hydfogen,*"  we  read  as  follows:  '^  Wheii  eleetnd 
kpat^s  are  passed  through  this  gas  for  some  time,  the  |)hospho- 
ra'^  fe' d^possited,  atid  pure  iiylt'ogen  gafe  remain^.  But  the 
VdlUme.  of  the  gas  is  not  altered  by  this  process.  Hence  it 
fwlo^^,  thdt  phosphuretted  hydfogeh  gas  consists  of  hydrogen 
0k;  hbldin^  a  qiisititlty  of  phosphorus  in  Solution.  Wis  Quan- 
tity is  diScoV6rfed  by  subtrfeictinff  the  sj)fecific  gravity  of  hydro- 
|6A  &^s  from  that  6f  jphbspBuretted  hydrogen.  I'urthet  ph.  p. 
St^,' It  U  dfeiid  that  bihydrogiiret  6f  Dbbspfforud  (proto.J)ho^pnu- 
fiftt^d*  hydrogen)  "  may  be  procured  by  exposing  phosjptiUrfetted 
lijj^dfogen  td  the  difect  rayis  of  the  sun.  A  quantity  ofphospho- 
riis  is  deposited,  ahd  thfe  gas  is  changed  into  binydroguret  6f 
phowhorusJ^ 

**  wheti  sutjihiit  is  sublimed  in  this  gafe,^'  contintiefe  Dr. 
Thomsdfa,  '^  the  volume  is  doubled*  and  two  Volumes  of  8Ulphtii'-» 
etted  hydrogen  gas  are  fonhed.  When  potassium  is  bleated  in 
it,  the  volume  is  also  doubled.  Hence  it  is  dbvioUs  that  It 
(proto-phosphuretted  hydrogen  gas)  is  a  compound  of  two 
volumes  of  hydrogen  gas,  unitfed  Vvith  the  same  quantity  of 
phosphorus  that  exists  in  a  volume  of  phosphuretted  hydrogen 
gas,  and  condensed  into  one  volume." 

Here  is  a  manifest  contradiction :  in  fact,  if  phosphui^etted 
hydrogen  gas  (perposphuretted  hydrogen)  be  a  solution  of  phos- 
phorus in  tne  hydrogen  without  condensation^  and  if  this  gas  be 
converted  by  the  luminous  rays,  or  by  electriblty,  into  prbto- 
^hbsj^huretted  hydrogen,  without  any  change  of  volUme,  it  is 
evident  that  the  Mter  is  also  a  solution  of  phosphorus  in  hydrd- 
gneh  without  condensation,  and  that  the  only  difference  between 
&e  twb  gases  consists  iti  the  quantity  of  phosphorus. 
'  If  the  second  part  of  Dr.  Thomson's  reasoning  be  true,  the 
fvkostjhuretted  hydrogen  gas  must  be  reduced  to  half  its  volume 
by'  being  cbhverted  into  prbtophosphui'etted  hydrogen;  but, 
ie^tJt^ing  t6  Thomson  himself,  that  is  not  the  case.  It  Would 
probably  be  the  first  instance  iii  which  hydK)gen  has  been  fbUnd 
to  be  condlensfefd,  oh  abandoning  i  solid  which  it  had  held  in 
ftdiiUtio'h:  the  conti^aty  more  frequently  bdcurs. 

It  Wiis  imjSdttaht,  however,  to  ascertain  if  the  volume  of  jito- 
tt^ph6sf)hLuretted  hydrbgen  gas  be  doubled  bvhfeatihg  sulp'hurin 
it ;  fat,  as  it  is  proved  by  accurate  experimeiits,  that  sUlphutetted 
Bytdrogeh  contains  an  equal  volume  of  hydrogen,  if  the  volume 
4)F  pro'to^6'sphur6t  be  actually  doubled  by  the  J)focess,  it  must 

contain  two  volumes  of  hydrogen  condensed  into  one. 

^  •      ; 

♦  Fromthe  Annalesde  Chiinie. 
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That  this  is  not  the  case,  M.  Vauquelin  proceeds  to  demon- 
strate by  five  experiments. 

In  the  firsts-  100  measures  of  perphosphuretted  hydrogen  gas 
were  decomposed  by  exposure  to  the  sun's  rays  for  some  days ; 
phosphorus  was  deposited,  but  the  volume  of  the  gas  was  not 
sensibly  diminished. 

.  In  this  experiment,  M.  Vauquelin  observed,  that  the  decom- 
position was  not  complete ;  for  a  portion  of  the  gas^being  suffered 
to  escape  some  time  afterwards,  it  inflamed,  and  deposited  phos-* 

Shorus.  He  observed  also  that  the  phosphorus  is  not  deposited 
uring  exposure  to  the  sun,  but  as  the  gas.  cools  at  night. 
One  hundred  measures  ofperphosphuretted  hydrogen  increased 
about  1-lOth  in  volume  by  being  heated  with  sulphur,  and  were 
converted  into  sulphuretted  hydrogen  gas.  100  measures  of 
protophosphuretted  hydrogen,  similarly  treated,  were  also  con-, 
vertea  into  sulphuretted  hydrogen  without  any  sensible  change 
of  volume. 

_  _  ■ 

In  his  fourth  and  fifth  experiments,  M.  Vauquelin  found  that 
perphosphuretted  hydrogen  gas  is  more  speedily  decomposed^ 
eyen  in  the  dark  over  distilled  water,  both  at  common  tempera- 
tures, and  when  artificially  cooled,  than  by  exposure  to  the  airect 
ray^  of  the  sun ;  the  decomposition  appears  also  to  be  more  com- 
plete^ In  one  experiment,  125  measures  lost  l-25th  of  their 
volume.  The  decomposition  cannot  be  owing  to  air  contained' 
in  the  water,  for  the  volume  of  the  gas  is  not  sensibly  diminished; 
besides  it  is  slightly  soluble  in  water. 

M.  Vauquelin  concludes,  therefore,  that  phosphuretted  and 
protophosphuretted  hydrogen  gases  consist  simply  of  phospho- 
rus dissolved  in  hydrogen  without  condensation ;  that  each  gas 
contains  a  volume  of  hydrogen  equal  to  its  own,  and  that  the 
only  difference  between  them  is  in  the  proportion  of  phosphorus 
which  they  respectively  contain. 

3.  Stipposed  New  Metal,  Taschium. 

A  description  of  a  new  metal,  with  an  accompanying  specimen, 
has  been  sent  to  the  President  of  the  Royal  Society. 

The  metal  has  received  the  name  of  Taschium,  from  the  m^ne 
of  Taschioin  which  it  was  found. 

The  specimen  sent  was  said  to  be  silver  containing  the  new 
metal,  the  two  metals  having  been  separated  by  amalgamation, 
and  the  mercury  afterwards  driven  oil.  On  dissolving  the  but- 
ton in  pure  nitric  acid,  it  was  stated  that  the  Taschium'  would, 
remain  as  a  black  powder. 

The  Taschium  was  described  as  being  combustible  with  a 
bluish  flame,  a  peculiar  smell,  and  dissipation  of  the  products. 
Amalgamating  with  mercury,  and  in  that  way  being  separated 
from  its  ores.  Not  soluble  in  any  single  acid,  but  soluble,  in 
nitro-nuiriatic  acid.      If  previously  boiled  with  potash,  the^ 


lt^4:]  Scientific  Notices — Chemistry.  149 

soluble  in  muriatic  acid,  the  solution  being  precipitated  by 
water.  Its  solution  giving,  with  prussiate  of  potash,  a  blue 
precipitate  brighter  even  than  that  with  solution  of  iron,  but 
notprecipitating  with  tincture  of  galls. 

The  button  was  therefore  dissolved  in  nitric  acid,  which  left 
a  blackish  powder  in  small  quantity,  and  also  some  graina  of 
silicieous  sand.  The  powder  was  well  washed,  and  then  being 
heated  ori  platina  foil  in  the  flame  of  a  spirit  lamp,  did  not 
bum  or  volatilize,  but  became  of  a  deep  red  colour.  *  Miiriatic 
acid  being  added  to  another  portion  of  the  washed  powder,  and 
a  gentle  heat  applied,  dissolved  by  far  the  greater  part  of  it,* 
forming  a  red  solution  which  being  evaporated  ti!l  the  excess  of 
acid  was  driven  off,  and  then  tested,  gave  a  blue  precipitate  with 
prussiate  of  a  potasli,  black  with  tincture  of  galls,  ana  a  reddish 
brown  with  ammonia. 

On  evaporating  to  dryness  it  left  muriate  of  iron,  Nitro- 
muriatic  acid  being  made,  to  act  on  the  minute  portion  of  pow- 
der yet  remaining,  dissolved  very  nearly  the  wnole  of  it,  leav- 
ing a  small  trace  of  silica,  and  producing  a  solution  similar  to 
the  former.  Hence  the  Taschium  in  this  button  of  silver  was 
nothing  else  than  iron,  and  from  the  presence  of  siliceous  sand 
it  may  be  supposed  to  have  been  introduced  into  the  button 
dirough  the  inaccuracy  of  the  preparatory  manipulations. 
M.  T?. — (Journal  of  Science.) 

4.  Chalybeate  Preparations  of  the  London  Pharmacopma. 

The  following  table  exhibits  what  quantity  of  each,  prepftira- 
Uoik  contains  one  grain  of  oxide  of  iron : 

4 

One  gr«  of  oxide  is  contained  in  gr.  3'8  Perri  Sulphas 

"  66*0 Subcarbonas 

r2  Ferrum  ammoniatiiin . 

5«0 —  Tarlarizatum 

20*0  Pilulae  Ferri  composites 
iTtxxx  Liquor  Ferri  Alkalini 
fjiss  Mistura  Ferri  dbmposlta 
fsiij  Tinctura  Ferri  Ammoniati 

KT^xiv ; —  Muriatis 

f5j  Vinum  Fern  (R.;?.) 

6.  Zirconia  in  Black  Pepper. 

The  Journal  de 'Pharmacie  fdr  May  last  contains  the  f6ll6wing 
notice  on' the  above  subject : — "  M.  Dublahc,jtih.  read  a  notice 
of  a  work  of  M.  Meli  de  Ravennes,  relating  to  the  discovery  of 
zirconia  iti  black' pepper,  by  M.  le  Comte  raoli  de  Milan." 

.6*  0»  the  Use  ^f  Nitrous  Oxide,  in  Eudiometry. 

'  Multiplied  experiments  prove  atmospheric  air  to  contaiti  ^^ 
of  oxygen,  yet  nitrous  gas  sometimes  indicates  less,  sometimes 
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mp^^f  l^w  %h^i  quw^ty*  ^^ea  in  the  hands  of  tl|^  M0  M^t 
jpfiveadisl;,  it  seem^  to  ii?^ve  given  capriciaua  rcisultKy  sfimetime« 
prodi)(:i^g  iL  dimiputiop,  ip  fi  mixture  of  1^5  nitrom^  g^  apd  lOQ 
air,  of  115  parts,  and  at  others  of  121*2  parts."^  By  GayJiDO? 
ff^o's  i3(^l>od  of  applying  th,^  t^&t^  liQwever,  X\\e  reaviUa^e  con* 
^tant.  It  QQnsist^^  ^a  is  w^U  kftown,  ii^  introducing  a  kno^w^ 
bvrfk  of  ?iir  iptP  a  wi4p  ye»p^  over  water,  and  fifterwvd»  «lddiag 
^  equal  hulk  of  uitrous  gas,  fifter  standing  one  ipciiuule,  tho 
residuum  is  transferred  to  a  ^adus^ted  tube,  and  the  diminutiou 
ef  volun^e  noted.  This  divided  by  4,  gives  the  quantity  of 
oxygen. 

A$r.  Dana  remarks,  th?^t  the  true  theory  of  the  effect  thus  prch* 
^uc^d  |ias  uey^r  been  explained,  and  ne  offers  the  following 
^geuioujj  ^qlution : 

"  It  is  perfectly  well  established,  that 

Vols,  oxygen.  Vols,  akrous  gas. 

IQO  unite  with  406'00  and  fprm  hyponitrous  acid 
100  200-00  •       nitrous  acid,  and 

100  133-33  nitric  acid. 

^<  When  we  mix,  therefore,  100  parts  of  atmospheric  airwitfi 
100  parts  of  nitrous  gas,  the  diminution  in  volume,  if  nitric  acid 
only  be  fbrmed,  should  be  49  parts ;  if  nitrous  acid  only,  63 
parts ;  if  hyponitrous  acid  only,  105  parts.  But  Experiment 
teaches  us  that  the  diminution  of  voluiue  is  aetually  84  parts^ 
and  that  all  the  oxygen  dise^ppears :  now  this  degree  of  diminu- 
tion can  be  produced  only  by  the  tormation  and  absorption  of 
hyponitrous  acid  and  of  nitrous  acid ;  and  the  oxygen  present  is 
equally  divided  between  them,  viz. 

Yo^.9^g^n.        VpU.  niti^ous  gas. 

60  unite  with  200  and  form  hyponitrous  acid 
50  100  nitrous  acid 

TqQ  300  ... 

*'  Or,  ^9  in  the  analysis  of  the  air,  which  contains  21  per  derit. 
of  oxygen,  and  tlie  diminution  amounts  to  84  parts  when  }00 
each  of  air  and  nitrous  gas  are  employed. 

Vols. 

One-half  its  oxygen,  equal,  ,••••.,..,« •,,,...  10*6 

Unites,  tq  form  hyponitrous  apid,  with  nitrous  g?is  . . .  ♦  42'0 

The  Remainder  of  the  oxygen,  , , . , ♦ .  • .  .\ 10*5 

To  fona  nitrous  a^ad,  unites  with  nitrous  gas .  • , 21-0 

All  of  which  .^if^  Qond^^e4>  ^q^l.^ .  t  •f.^^-^A  •.♦vi.^y.f  84-0 

*  "  The  greatest  ^inudon  w»s  1 10,  the  least  io6'8;  Ae  mean  I08*^,'*  ThomsQi|'» 
ehciitt8tiy,miil.  p.  I6d.      '  ...... 


^  T^  tb^0ry  beie  ppdposed  p^fbctly  ooirreflf  Qftidi^  with,  tito 
fMty  and  the  expeiiment  confinaa  the  exiatQiioe  of  hypo^itrQiiji 
^id;  4bd  degree  of  dimi&utioi^  cannott  I  itppr^bi^ml^  b§ 
elEpbiioftd  on  any  oth^r  suppoiition  than  that  now  ipadQ.  Tk^ 
fmi,  thai  the  water,  which  absorbs  th^  red  vapoury  prqdu<;iM 
miri^,  ia  no  proof  that  nUrous  acid  alone  ia  foffaf^^  we  ^^W 
very  Utde  about  the  niirite$:  but  it  is  very  ea&y  to  eonoeive>  from 
the  relations  of  nitrous  and  hyponitrous  acidfi,  that  in  conoe^trat-r 
ing  a  solution  containing  a  mixture  of  salts,  having  these  acids 
in  their  composition,  the  whole  may  pass  to  the  state  of  nitrites 
by  the  agency  of  air,  heat,  and  moisture.''  Da;ia<<f^(  Anien^an 
Journal  of  Sdenee.) 

We  are  sorry  that  so  ingenious  a  paper  as  that  from  which  we 
have  made  the  preceding  extract,  should  be  sullied  by  the  remark 
respecting  Dr.  ITre  (we  beg  to  be  excused  quoting  it),  which 
occurs  at  p.  340.  It  was  wholly  uncalled  for,  and  the  author  has 
most  unnecessarily  gone  out  of  his  way  to  introduce  it. — J.  Q.  C. 

7.  Tartarized  Antimony. 

Dr.  Qobel  has  given  the  following  as  the  results  of  his  aualy- 
ikis  of  this  salt : 

Protoxide  of  antimony. % 42*60 

Tartaric  acid <•  46-00 

PotaA S^80 

Water* 3-76 

10M5 
Its  atomic  constitution  he  considers  to  be : 

2atom8=2x48=96*0Protox.  of  antimonyl  =  1  at.  subpro- 
+  \  j^tom  =  69*8 Tartaric  acid  /  tartrate  qf antiip. 

iatom  =  22-5  Potash  ^         i   ofr.«i  ^f  «o«wi 

+;  atom  =  34-9Tartaric  acid  i  =  jJtTji^^T^ 

+  latom=  8-5  Water  /     tartrate  of  potash, 

which  woald  give 

Protoxide  of  antimony *  41-4 

Potash.  , ♦,.  9*7 

Tartaric  acid  •. « 45*1 

Wate? , .,,..^.,,.,-  36 

99^. 
(Schwejgger'a  Journal.) 

$.  Injlaramaiion  of  Sulphuretted  Jffydrogen  by  Nitric  Acid, 

/  Wb^  a  lew  ijxxps  of  faiomg  Ciitoio  acid  are  put  iato  a  fla&k 
filled  witbi  sulphuretted  hydrogen^  the  "bydrogen  i§  Q^4mA.^ 


% 


the  nitric  aci<L  and  the  sulphur  is  disengaged  iu  %9oliidi  AMrrn^  If 
the  flask  be  closed  with  the  finger,  so  that  the  g^  whidhbeconsiea , 
heated  cannot  escape,  its  temperature  is  raised  so  mneh^  M.. 
produce  combustion  with  a  beautiful  flame,  and  b>  sUght  defb- 
nation,  which  forces  the  finger  from  the  mouth  of  the 'flask. 
This  experiment  may  be  nkad^  without  the  least  danger,  with  a 
flask  containing  four  or  five  cubical  inches  of  gas.  .Berzelius,-^ 
(Journal  of  Science,) 

9.  Urinary  Calculus,  , 

M,  Laugier  has  lately  examined  a  calculus  taken  from  a  young 
man  of  22  years  of  age.  Although  this  calculus  is  formed  of 
substances  which  are  frequently  met  with  in  this  sort  of  concre- 
tions, yet  its  peculiar  appearance,  friabiliiy^  and  the  proportions 
of  the  elements  which  it  contains,  induced  M.  Laugier  to  publish 
an  account  of  some  practical  observations  to  which  it  gave  rise. 

The  calculus  was  of  a  brownish  colour,  sofi:,  and  friable,  and 
could  be  taken  froui  the  bladder  only  in  pieces.    By  exposure 
to  the  air  it  became  ,dry,  and  owing  ,to  the  loss  of  moisture,  jt,^ 
became  of  a  browner  colour.  -  •        »      . 

By  examining  the  calculus  with  potash,  acids,  and  wat^r^,. 
nearlv  similar  results  were  obtained,  but  the  method  recornr;.: 
mended  to  be  adopted  is  the  following.:-— Te]^.p8urts  of  th^  icatr^ 
cuius  reduced  to  powder  were  heated  to  the  boiling  poiitt  i{|  fiQ  -. 
ounce  of  distilled  w^ter;  the.  plear  splulion  was  poised;  off,-%fi|l 
the ebuUition.being  twic,e  repeated  with. a. like  5)\%a|nlity  of  iv^t^r,:. 
the  solutions  were  mixed.  Tjie  insoluble  portion  was  broi(|rQ^,i 
and  weighed  three  parts  and  a  half. 

The  solution  was  of  a  pal^-yellow  colour,  .and  when  hA>t  red*?  . 
dened  litmus  paper  stroi^y,  but  £K>^  when  cold ;  there  wer^, 
however,  deposited  at  the  bQttom  of  the.  vessels  a  great  number; 
of  small  briUiant  plates,  which  were  evidently  Utbic  acid  ;  .^.h)$a^ 
dried,  they  weighed  one  part. 

The  solution  evaporcitea  by  a  gentle  heat  gave  a  white,  pearly, 
lamiasjlsed  residuum.;  it.tv^igbed  4^'paKls;!aidnot4«ddenlitma& 
paper;  and  on  ik\it  addition  of  potadi,.  mneh.  amtBonia';wa»:. 
evolviod;  and  it.  continued  till  the  Whol^  of  theimatter  wds  dias- 
solved.  .":  i  '  I.' 

The  alkalind  solution^  anpe^rsaturated  "v^itb  mnnittie'  aeidj  galvrei. 
2  parts  of  lithic  acid  ;  fkom  thiis  it  is  ;io;'beiconelikded  that.thei 
pearly  matter  obtained. by  evaporation  Wigts  litbat^iof/ammohial;) 
there  was  also  a  little  phosphate  of  auttnonia.   '  '    . 

The  3^  parta  of . insoluble  r^sidjaum  were:  heated  hi  mtinatici 
acid,  whico  tooftii.up  \^  part  of  oxalate  o61ime>  aoid  this>was  sepa^ 
rated  by  ammonia!;  the.2.paiis:i«iso[luble  Jntitheacad  ippea^d 
to  be  only  animal  matter;  when  buroit,  it  left  ooly  learbooate  of> 
lime^  andiio  trace  of  ph0iipbatat^limeivbut(a*'the  IpiiifntTeisidiiua^^  i 
of the^eBitiffe ontetdos  gave^itaatprevibai^ eacperiknent^ihtdf^a-pacitr  ^ 
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of  phosphate  of  lime,  it  is  to  be  conclnded  that  tiie  phosphoric 
aci*)  is  combined  with  ammonia,  and  not  with  lime,  and  m  fact 
the  presence  of  this  compound  was  determined. 
Ten  parts  of  the  calculus,  therefore,  consist  of 

,,  ,1 ,  Salistatices  soluble  in  Water. 

—  •        Lithic  acid 1  part 

Lithate  of  ammonia 4 

Phosphate  of  ammonia 4- 

Siibsfaiwes  insoluble  in  Water.  j* 

f  '  Oxalate  of  lime I4.  , 

Animal  matter 2 

Loss  and  moiature 1 

10.  Odour  of  Hydrogen  Gas  extraneous,  Inodorous  Hydrogen  Gas, 
When  hydrogen  gas,  obtained  from  a  mixture  of  iron  filings 
and  diluted  sulphuric  acid,  is  passed  through  pure  alcohol,  IM 
hydrogen  loses  its  odour  in  a  great  measure;  and  if  water  be 
added  to  the  alcohol  it  becomes  milky ;  if  enclosed  in  a  flask 
and  left  for  some  days,  an  odorous  volatile  oil  is  deposited, 
which  was  contained  in  the  gas,  and  which  contributed  to  itn 
well-known  odour. 

Perfectly  inodorous  hydrogen  gas  may  be  obtained  liy  putting 
an  amalgam  of  potassium  and  mercury  mto  pure  distilled  water, 
but  if  an  acid  or  muriate  of  ammonia  be  added  to  the  water, 
which  accelerates  (he  developement  of  the  gas,  it  gives  it  the 
same  odour  as  that  remarked  in  the  solution  of  zinc  by  weak  ^1- 
phuric  acid.  This  odour,  therefore,  does  not  bdonglo  theW- 
drogen  gas,  but  is  given  to  it  by  impurities.  Berselhi^.^  ' 
(Journal  of  Science.)  '"""  ' 

11.  Iodine  and  PltotphoTus. 
"  Tbenard  asserts,  that  in  the  union  of  iodine  and  phosphorus, 
not  only  caloric,  but  light,  is  extricated.  But  Sir  H,  Davy 
states  that  no  hght  ia  evolved  in  this  process.  Repeated  expe- 
riments have  convinced  me  of  the  accuracy  of  the  observation 
of  the  British  cliemist;  but  it  is  only  justice  to  M.  Thenard  to 
state,  that  in  the  action  between  these  substances,  the  evolution 
of  light,  as  well  as  of  caloric,  may  be  shown,  according  to  the 
mode  of  making  the  experiment.  If  a  small  piece  of  dry  phos- 
phorus Ije  dropped  into  a  test-tube,  and  a  quantity  of  iodine,  in 
Its  nsual  scaly  form,  sufficient  to  cover  the  phosphorus,  be 
CjUickly  added,  an  immediate  action  ensues;  the  tube  becomes 
hot ;  fumes  of  iodine  are  disengaged,  and  a  deep  violet-brown 
liquid  ia  formed,  without  the  evolution  of  light,  even  when  the 
pjcperiment  is  made  in  a  darkened  mom.     But  if  the  proportion 
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^  tB6  ]i)i0spli0iw  t6  the  iodipe  bd  lai^e,  and  tho  l^tt^  iodu^T 
ciefit  to  cover  the  former,  the  action  is  aceompanied  by  «.  oich 
mentary  flash,  T^hich  I  attvibate  to  the  combufltito  of  the  uncMh* 
▼ered  portion  of  the  phosphdrn^  iQ  the  aoanty  portion  of  atfCKH 
spheric  air  iii  the  tube.  By  varying  the  proportions  of  the  two 
substances,  1  can  produce  the  union  with  or  without  the  extH- 
cation  of  light  at  pleasure."  Letter  from  Dp*  TtaiU  to  Pfvf. 
Jamesoii.-f*(£din.  Phil.  Journ.)  ' 

r        * 

Mineralogy. 

l^.  Nev;  Ore  of  Lmd* 

A  native  compound  of  chloride  and  oxide  of  lead  has  been 
lately  anal]^zed  by  Berzelius.  He  ibund  it  forming  part  of  a 
specimen  ticketted  lead  spar,  from  Mendip,  near  Churchhill,  in 
Somersetshire,  in  the  collection  of  lead  ores  belonging  to  the 
Royal  Acadeiloiy  of  Scietices  of  Stockholm.  The  speotiaea  dtself 
oonsists  chiefly  of  carbonate  of  lead ;  but  it  contains  twaportiow 
of  a  yellower  colour  thaii  the  rest/ which  attracted  in  a  peculiar 
manner  his  attention.  On  examining  them  by  the  blowpipe,  one 
of  these  *prQved  to  be  i^olybdate  of  lead ;  the  other,  iirhich  cob'- 
atitut^s  me  minercd  in  question,  afforded  decisive  indications  of 
thepresence  of  muriatic  acid. 

Tne  new  mineral  has  a  pale  straw*yeUow  ccdour,  is  easily, 
frangible,  and  cleaves  with  a  foliated  fracture  in  two  directions. 
The  pleavaee  planes  meet  under  an  angle  of  between  102®  and 
lO?®.:  Befoise  the  blowpipe  it  decrepitates  slightly,  and  is  ef^sily 
Wilted :  th.^  fused  gliopule,  wh^n  cold,  has  a  deeper  yellov^ 
cqloui:  than  the  piugiual  inineral.  On  charqoal  it  is  reduced  to 
pietfdlic.  lead,  a^id,  ftt  the  same  tiiiae  emits  fumes  of  muriatip 
acid;  also  with  peroxide  of  copper,  and  salt  of  phosphprus,  it 
imparts  to  the  flame  the  intense  blue  colour  whica  characterized 
muriatic  aoid.  Dilute  nitric  acid  dissolves  it  with  slight  effel^- 
veseencei.  and  if  several  fri^meata  taken  firoixi  different  parts  of 
thc)  sf^Qimei)  b^  l;h¥QWQ  i^to  the  acid  at  the  ^me  i^omewtj  .the 
^Ifef^esoeqce  oo^asiop^ed  by  tl^em  m^y  be  Qbs^x^d  to  ^b^ 
miequaK  . 

Iw  paHa  of  it  were  found  tq  be  cooftpoaed.  of 

Oxideoflead 90-13 

IVfuriatic  acid* , :.........     6-84        '       • 

Carbonic  acid 1*03 

Water ...; 0-64  ' 

Silica ;..     146 


^ 
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The  carbonate  of  lead  ia  umloubtedly  an  accidental  admixture, 
as  ita  proportion,  on  a  repetition  of  the  analysis,  was  found  to 
vftiy  in  difierent  pacts  of  the  mincTBl,  being  least  abundant  in  the 
centre,  and  increaBing  in  quantity  towards  the  edges,  where  the 
ma^  is  incorporated  with  the  carbonate  of  lead  which  consti- 
tutes, as  it  were,  its  matrix, 

Ha  considers  the  proximate  ingredients  of  tlie  portion,  whose 
analysis  we  have  stated  above,  to  have  been 

Chloride  of  lead 34-63    1  atom 

Oxide  of  lead 55-82    2  atoms 

Carbonate  oflead ....     7'55 
Silica 1-46 


«  1 


Water 0-54 

100-00 


1  This  mineral  differs  from  the  horn  lead  analyzed  by  Klaproth 
and  Chenevix,  which  possesses  a  rectangular  cleavage,  and 
consists,  as  has  been  demonstrated  pretty  decisively  by  Berze- 
liua  (Afh.  i  Fysik,  Kemi  och  Min.  iv.  125),  of  an  atom  of  chlo- 
ride of  lead  united  to  an  atom  of  carbonate  oflead.  It  difl'ers 
also  from  the  ordinary  artificial  submuriate,  which  is  compoaed 
of  1  atom  of  chloride  of  lead  and  3  atoms  of  oxide  of  lead.-— 
(KaDgh  Vet.  Acad.Handl.  1823,  St.  1.) 

13.  Mountain  TiiUow. 
Specimens  of  this  mineral  substance  were  lately  found  in  a 
bog  on  the  borders  of  Loch  Fyne.  This  curious  mineral  was 
first  observed  by  some  peasants  on  the  coast  of  Finland  in  1736 ; 
afterwards  it  was  found  in  one  of  the  Swedish  lakes.  M.  Herman, 
|>hysician  at  Strasburgh,  observed  a  similar  substance  in  the 
water  of  a  fountain  near  that  city :  and  Prof.  Jameson  met  with 
it  in  this  country.  It  has  the  colour  and  feel  of  tallow,  and  ia 
tasteless.  The  following  notice  in  regard  to  it  was  sent  to  us:— 
It  melts  at  118°,  and  boils  at  '290°;  when  melted,  it  is  ti-anspa- 
rent  and  colourless;  on  cooling,  becomes  opaque  and  white, 
though  not  so  much  so  as  at  first.  It  is  insoluble  in  water,  but 
soluble  in  alcohol,  oil  of  turpentine,  olive  oil,  and  naphtha,  while 
these  liquids  are  hot,  but  it  is  precipitated  a gaii>  when  they  cool. 
lu  specific  gravity  in  the  natural  state  of  it,  is  0-6078  ;  but  the 
tallow  is  full  of  air-bubbles,  and,  after  fusion,  which  disengages 
the  air,  the  specific  gravity  is  0'983,  which  is  rather  higher  than 
that  of  tallow.  It  does  not  combine  with  alkalies,  nor  form 
soap.  Thus  it  differs  from  every  class  of  bodies  known ;  from 
the  fixed  oils  in  not  forming  soap;  from  the  volatile  oils  and 
bitumens,  in  being  tasteless  and  destitute  of  smell.  Its  volati- 
lity and  combustibility  are  equal  to  those  of  any  volatij^l^jor 
naphtha.' — (Edia.  Phil.  Jour.)  j«.  «»ia* 
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,.  l^^  jl^reMm^rakfcmnd  in  the  Vicinity  of  Edinburgh^ 

Within  :4iieae:  few  months  beautilal  specimois  ofde^ty^' 
eokxflped  >  prehtiite  have  been  found  in  Salisbuty  Craigs;  Iti 
several  of  these,  the  prehnite  was  associated  with  that*  kind  of 
datolite  described  unaer  the  name  Humboldite  by  Mr.  Levy^.  In 
the  basaltic  rock  of  the  Castle  Hill,  sniall  but  beautiful  specimens 
of  radiated  Wollastonite  have  been  found.  Many  years  ago,  fine 
specimens  were  ^ot.  The  same  mineral  occurs  occasionally  in 
greenstone  of  Sadisbury  Craigs. — (Edin.  Phil.  Journ.) 

•  •  •  •     •  • 

15.  Discovery  of  Selenium  in  the  Volcanic  Rocks  of  Lipari, 

Dr.  Turner  has  just  sent  to  us  the  following  interesting  notice,  the 
substance  of  which  was  communicated  to  nimby  Prof.  Stromeyer. 
"  Prof.  Stromeyer  has  lately  discovered  selenium  under  two  differ- 
ent forms,  one  of  which  is  altogether  new.  On  diluting  some  fu^ 
ming  sulphuric  acid,  such  as  is  made  at  Nordhausen  from  the 
sulphate  of  iron,  he  observed  that  a  solid  matter  separated  from 
the  diluted  acid,  which,  on  examination,  proved  to  be  aelenium. 
One  pound  of  the  acid  gave  on  dilution  about  a  grain  of  selenium. 
This  substance  has  already  been  detected  in  some  of  the  Bohe*> 
mian  sulphuric  acid ;  and  it  is  supposed  that  the  acid  in  questioD 
had  been  prepared  in  Bohemia.  The  second  source  of  seleniu'm 
is  in  the  volcanic  productions  of  the  Lipari  Isles,  among  which 
Prof.  Stromeyer  has  lately  discovered  a  native  snlphnretof  sele* 
nium.  He  has  mentioned  neither  the  mineralogical  character  of 
the  new  mineral,  nor  given  an  account  of  his  chemical  examina* 
tion  of  it  \  but  1  hope  soon  to  obtain  from  the  Professor  more> 
fiilt  information  on  the  subject ;  and  shall  then  have  great  plea**- 
sure  in  communicating  it  to  you.  It  appears  probable  from  these 
circumstances,  that  selenium  is  a  more  common  production  of 
nature  than  is  generally  supposed ;  and  it  may  be  anticipa)^d 
tliat  it  will  frequently  be  found,  whenever  the  attention  or  che- 
mists and  mineralogists  in  general  shall  be  directed  to  thel 
subject.''— (tedin.  Phil.  Jour.) 

f.  •    *  '  Miscellaneous. 

16.  Light  and  Heat  from  terrestrial  Sources, 

Mr.  B.  Powell,  FRS.  has,  during  the  last  winter,  been  engaged 
in  a  series  of  experiments  on  the  light  and  heat  emitted  from 
incandescent  and -burning  bodies,  in  ex^tension  of  those  of  MM. 
Leslie,  de  la  Roche,  &c.  The  principal  question  investigated  is 
one  with  regard  to  the  nature  of  the  heatmg  agents,  which  very 
mftoritlhr'aiises firomthe  tiesults  of  the  experiitienls  Jostlallucted 
p^: — ^il&;'w4>etber,  f>f  the- effect  from  a  luminous  hot  body,,  tfa^ 
pAtt  ikterbepli^d  by  a  glass  screen  is  of  the  same  nature  4^,  or 
dSflirfeilt^firom,  the  part  transmitted)  (independendv  of  the  heat 
acquired  and  radiated  again  by  the  screeia).    The  r^suK  of 


yarious  experiments  conducted  upon  different  principles  was, 
that  the  two  are  essentially  distinct.  The  part  of  the  emct  inter- 
eqpled!  by  glass  being  shows  to  haire  a  greater  relaiionL  to  die 
teiture  of  the  surface  on  which  it  acts^  ami  the  part  irammittfid 
to  the  darkness  a/*  co/ai^r. 

17.  Explosive  Engine.  '  *    ^ 

An  engine  of  a  very  remarkable  kind  is,  we  understand/ about 
tQ  be  brought  into  public  notice,  which,  if  it  ap^wpr  the.  high 
expectation  of  its  inventor,  may  ultimately  supersede  the  use 
of  the  steam-engine.  The  patents  for  England  and  Scotland 
are,  we  believe^  both  completed,  so  that  we  may^  expect  soon 
ta.  hear  the  particular  details  of  its  construction. 

At  the  lower  end  of  a  small  cylinder  is  placed  a  minute  apr 
paraAus  for.  producing  oil;  gas.  As  the  gad  is  generated,  <  it 
elavates  a  pston  so  as  to  ^dmit  as  much  atmospheric  air  as^ 
when  combmed  with  the  oil  gas,  would  render  the  mixture  ex*- 
plpsiye.  When  the  piston  has  reached  this  height  the  ^as  is^ 
ej^lodedr  and  the  mechanical  force  of  the  explosion  is  empTpyed 
to,  drive  iHachinery.  Experiments  •  have,  we  understand,  been 
actuaiiy  made  with  this  power,  which  was  employed  to  foro^ 
i]qp  water,  to  a  considerable  height. 

,'Our  readers  will  no  doubt  be  reminded  by  this  brief  nptice^ 
of  the  ingenious  invention  of  the  Rev.  Mr.  Cecil,  by  which  tlie. 
ppw>er  is  obtained  by  taHing  advant$t^e  of  the  vacuum  create^' 
by  the  ^xjprtosion  of  ^  mi^iture  of  hydrogen  and  common  ai^.— - 
^QaiBbridge  Transactions,  vol.  i.  part  2.)  Mr.  Cecil .^ugg^^t^a 
i^iihis  .paper  that  the  es^pansive  force  of  the;  fxplosion  might 
alio.  be.  employed ;  but  his  machine  wa§  not  founded. on  mis 
principle.— ^(Edin.  Jour,  of  Science.)  ....... 

18.  Electricity  produced  by  Congelation  of  Water.    '        ' 

When  water  is  fx;o3en  rapidly  ina  ley  den  jar,  the  outside,  cpat^ 
ing  not  being  insulated,  the  jar  receiver  a  feeole  electrioal  clia^ge,^ 
the  inside  being  positive,  the  outside  neffatiye.  If  this. ice  be' 
rapidly  thawed,  an  inverse  result  is  obtained,  the  interior  becomes 
negative,  and  the  outside  positive.  Grtfthus, — (Jour,  of  Science.) 
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Article  XX. 

IS^IEW  t>ATENtS. 

J»  Wellsi  Manchester,  silk  asd  cotton  mwiufacttuTpri  for  hw 
machbe  for  dresfiing,  stiff($Bingi  and  drying  cotton  and  linen  warps, 
or  an^  other  warps  that  may  require  it»  at  the  same  time  the-  loom  is 
working. — May  25. 

J.  Holland,  Fence  House,  Aston,  York,  shoemal^er,  |br  certmn 
improvements  in  the  manufacture  of  boots  and  shoes. — May  31* 

J.  Heathcoat,  Tiverton,  Devon,  lace  manu&cturer,  fbr  improve- 
ments in  the  methods  of  preparing  and  manufacttiring  silk  tot  i%^eavin^ 
and  other  purposes.<^June  15.  .  _         --    ' 

W.  A.  Jurup,  Middlewich,  Chester^  salt  proprietory  and  Ww  Court, 
Esq.  Mahor  Hall,  Chester,  for  their  improved  method  of  ni^u&ctur<> 
ing  salt. — June  15. 

R.  Hooton,  of  the  Aqueduct  Iron  Works,  Birminghaoif  for  certain 
improvements  In  manufacturing  wrought  irdn.i-^Jcme  15. 

W.  Harw4hod  Horrocks,  Stockport^.  Chester,  optton  Aianu&cturer, 
for  his  n^w  apparatus,  giving  tension,  to  the  wiorp  in  lo0ins. — ilnne  15. 

R)  (jiarbutt,  of  the  town  .of  Kingston  upon  Hull,  merchant,  for  his 
apparatus  for  the  more  convenient  filing  o^  papers  and  o^her.  .articles, 
and  protecting  the  same  from  dust  or  damage,  including  imprpvements 
on  tne  files  in  common  use. — June  15. 

W.  Harrington,  Esq.  Crosshaven^  Cork,  for  bis  ini|)roved  raft  for 
transporting  timber, — June  15. 

C.  Chubb,  Portsea,  Southampftoti,  ironmonger,  for  his  improve- 
meats  in  tlie  construction  of  locks — Jmae  15. 

2^-A..I)ay,  Birmingham,  Warwick,  fire-screen  maker,  for  certain 
improvements  in  tlie  manufacturing  of  drawer,  door,  and  lock  knobs, 
ana  iinobs  of  every  description. — June  15. 

..J«  M'Ciirdy«.Snow-riul]j  for  an  improvement  in  the  inethpd  of  g^ie- 
tAting«team,rr-June  15« . 

P.  Taylor,  City-foad,  enghaeer,  for  certain  improvements  in  appAfiL'^ 
tusfor  producing  gas  from  various  substances.<-^June  15. 
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REMARKS. 


Sixth  Month,-^\y  f»  Tme^  f.  ^Or^cil^t^  4,,  Yht  fn4  (^^cast.  5.  Fine 
g.  Fine :  a  Stratus  on  the  mushes  at  night.  7.  Fine :  sultry.  8.  Sultry.  9.  Fine. 
10.  Rainy  day.  II,  IS.  Fine.  13.  Rainy  night.  14.  Showery.  15.  Cloudy. 
16:  Fine:  rainy  night.  17,  18.  Fme.  10,  SO.  Rainy.  SI,  Sd.  Fine.  S3.  Very 
rainy.    S4.  Rainy.    S5.  Qoudy.    S6.  Closdy.   ST.  Fine.    S8.  Cloudy.  S9,  30.  Fine. 


RESULTS. 


Winds:     N,  6;  NE,T;  E,S;  SE,3;  S,  5;  SW,  3 ;  W.  I;  NW,9;  Vpi.  1. 

Barometer :  Mean  height 

For  the  month. 29-984  ineh«. 

For  the  lunar  period,  ending  the  18th ....;.  50*l5*e 

For  13  days,  ending  the  4th  (moon  north) 30*31 1 

For  14  days,  ending  the  ISth  (moon  south). 30-OSO 


Tbenuometer:  Mcanhei]|^t 

...  '  1 

For  the  month ..^..  58'406<^ 

For  the  hmar  peciod. •••••.• •••  &5'610 

For  31  days,  the  sun  in  Gemini 56000 

Evaporation S  *89  in. 

Rain ,.,. 3-6? 
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Article  I. 


Biographical  Sketch  of  the  late  Rev.  John  Josias  Combeare,  MA. 
MGS.  formerly  Professor  of  l^oetry  in  the  tfniversity  of 
Oxford. 

That  portion  of  society^  to  the  members  of  which  intellectual 
pursuits^  in  their  various  orders  and  degrees,  form  the  chief  occu- 
patioh  and  zest  of  life/  ma^  he  sulbdivided  into  two  classes: 
those  who  are  principally  interested  in  the.  contemplation  and 
study  of  the  works  or  the  Creator  forming  the  one ;  and  those 
who  are  devoted  to  the  history  and  investigation  of  the  works  of 
man,  constituting  the  otbeTi :  the  foroas  of  knowledge  to  which 
the  pursuits  of  the  first  class  give  birth,  and  which,  subsequently, 
by  forming  at  once  die  foundatioiis'a^d  the  instruments  for  their 
own  extension,  afford  me«fts  fdr  the-  noiilinutfnte  of  those  pur- 
suits, are  the  mathematical  and  physical  sciences ;  whilst  the 
▼arious  species  of  general  literature  and  of  criticism,  whether 
relating  to  the  efforts  of  the  intellect  and  the  imagination  as 
embodied  in' language,  or  in  the  productions  of  the  Tine  Arts, 
together  with  ArcheBology,  or  the  sci^«i0  of  Antiquities,  which 
is  more  or  less  connected  wiitli:..tbem  all,,^are  the  objects  of 
attention  and  inquiry  with  the  second  class  of  society  to  which 
we  alkide. 

Now  from  a  period  not  long  subsequent  to  the  rise  of  the 
inductive  philosophy  of  which  Bacon  was  the  founder,  there  has 
existed  a  prejudice  (and  it  is  not  yet  extinct),  that  an  almost 
total  neglect  of  the  former  objects  of  research,  is  necessary  to 
success  with  the  latter  ;•- and  vice  versd: — that  the  study  oi  the 
laws  of  nature  is  incompatible  with  the  elegant  pursuits  of  culti- 
vate ta^tQ ;  c^nd  the  investigation  of  the  rules  of  criticism^  a|)d 
oftbe  languake,  the  polity,  and  the  arts  of  former  ages^  incon* 
sistent  with  the  developmetit  of  natural  phaanomena. 
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This  prejudice  has  probably  arisen,  on  the  one  hand,  from  the 
circumstance  that  the  restorers  ofJettera  in  Europe  were  for  the 
most  part  remarkably^  ignctatit  of  the  objects  of  science,  and 
also  deeply  imbued  with  the  perversions  of  reason  miscalled  the 
Aristotelian  philosophy;  and  from  the  consequent  disregard 
in  which  they  and  their  pursuits  were  held  by  the  new  race  of 
philosophical  inquirers,  on  the  other.  It  has  certainly  been 
fostered,  like^dse^'  by  the  mutual  disesteem  erf  each  other's 
researches  which  has  been  manifested  by  either  party ;  and 
though  practical  contradictions  of  the  principle  might  have  been 
found  in  every  age,  yet  little  or  no  inquiry  appears  to  have  been 
instituted  into  the  grounds  of  the  supposition  in  other  cases ; 
and  it  has  been  received,  to  a  considerable  extent,  as  an  axiom 
in  the  history  of  the  human  mind. 

The  intellectual  character  of  the  subject  of  our  present 
memoir  appears  to  have  been  one  of  those  which  have  disproved 
this  idea ;  and  the  consideration  of  it  has  led  us  into  the  fore- 
going reflections.  Theological  learning,  with  the  various 
branches  of  knowledge  necessary  to  its  successful  prosecution, 
and  the  ancient  literature  of  his  country,  seem  to  have  been  his 
chief  pursuits ;  whilst  the  scientific  researches  which  formed  his 
amusements,  though  not  extensive,  were  conducted  with  the 
characteristic  precision  of  the  modern  schools  of  science.  He 
]&»y  be  considered,  perhaps,  in  some  measure,  as  a  member  of 
that  School  of  Geology,  which,  to  use  the  language  of  a  near 
relation^  himself  one  of  its  distinguished  ornaments,  ^'  has 
afforded  a  striking  and  satisfactory  proof  in  opposition  to  the 
misrepresentations  of  shallow  sciolists,  that  the  institutions  of 
academical  education  are  far  from  unfavourable  to  the  cultiva- 
tion of  the  physical  sciences." 

The  readers  of  the  Annalsy  however,  are  already  acquainted, 
to  a  considerable  extent,  with  Mr.  Conybeare's  attainments^ 
for  since  the  commencement  of  the  present  series,  he  was  a 
frequent  contributor  to  our  pages ;  and  it  is  primarily  on  this 
account  that  we  have  been  induced  to  draw  up  the  present 
sketch  of  his  life  and  labours ;  both  as  a-  mark  of  attentioa  to 
our  readers,  and  as  a  tribute  of  gratitude  to  the  memory  of  a 
kind  friends  Far  part  of  the  materiak  employed,  we  are 
indebted  to  the  urbanity  of  the  Rev.  W.  D,  Conybeare,  FRS. 
and  of  Henry  Ellis,  Esq.  Sec.  SA.:  a  notice  published  in  tiie 
Bath  and  Cheltenham  Gazette,  by  the  Venerable  Dr»  Moysey, 
Archdeacon  of  Bath,  has  furnished  us  with  others ;  whilst  the 
perusal  of  his  communications  to  the  Archaaologia  and  other 
fiterary  collections^  has  cinabled  us,  in  some  degree,  to  judge  of 
the  extent  of  his  varied  acquifem^its. 

John  Josias  Gonybefefe  was  born  ia  June,  1779,  and  was  the 
-loa  of  William  Conybeare,  DD,  Reptor  of  SU  Botolph,  Bisbop^ 
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Site;  aifd  the  gratiadoh  of  Dr.  John  Conybeare,  Dean  of  Christ 
hiircfa^  Oicfora,  and  aftetwatd^  Bishop  of  Bristol  He  was 
educated  at  Westminster  School,  and  in  the  year  1793,  having, 
thfodghout  the  examinatiofi  which  precedes  such  admission, 
distinguished  himself  in  a  most  eminent  manner,  so  as  to  have 
been  constantly  at  the  head  of  those  who  stood  out,  was 
admitted,  at  the  head  of  his  election,  a  scholar  of  the  College. 
The  reputation  for  abilities  and  scholarship  which  he  thus  esta- 
blished, had  been  anticipated,  in  consequence  of  the  distinguished 
talent  shown  in  his  school  exercises;  and  it  was  afterwardis 
supported,  whilst  he  continued  at  Westminster,  in  such  a  man- 
ner, as  to  vindicate  to  him  the  character  of  possessing  greater 
abilities,  and  of  being  a  better  scholar,  than  any  boy  then  in  the 
school.  Early  in  1797  he  was  elected  to  a  studentship  at  Christ 
Church,  Olrford ;  and  be  maintained  in  that  University  a  reputa- 
tion as  distinguished  as  that  of  his  earlier  years.  Besides 
CdQege  prizes  ^hich  he  obtained,  taking  always  the  first  place^ 
he  gained.  We  believe  in  1799,  the  University  Under-graduate's 
prize,  for  a  Latin  poem,  the  subject  of  which  was  '*  Religio 
brahmee ;  ^  and  which  was  characterized,  as  his  verses  always 
were,  by  a  fine  noetic  taste,  and  a  peculiar  facility  of  expression, 
and  harmony  ot  numbers. 

When  the  Rev.  Dr.  Carey,  now  Lord  Bishop  of  Exeter,  went 
from  Christ  Church,  as  Head  Master  of  Westminster  School,  itt 
1808,  Mr.  Conybeare  undertook,  temporarily,  the  office  of  an 
usher  at  that  seminary:  this,  however,  was  much  below  his 
taletits,  and  he  returned,  in  a  short  time,  to  Christ  Church  ;  but 
not  until  his  usual  kindness  had  made  him  generally  beloved  by 
the  boys  of  the  form  over  which  he  was  placed.  About  this 
time  he  had  a  Laboratory,  "  and  busied  himself  much  with 
chemical  experiments ;"  thus,  perhaps,  laying  the  foundation 
for  that  interest  in  scientific  subjects,  which  subsequently  led 
hitn,  as  a  relaxation,  by  change  of  intellectual  employment,  to 
those  few  researches  in  geology,  chemistry,  and  the  history  of 
science,  the  results  of  which,  for  the  most  part,  are  recorded  in 
the  Annals  :  and  the  character  of  these  is  such,  that  did  we  not 
know  him  to  have  been  otherwise  employed  in  promoting  objects 
of  equal  utility,  We  might  have  wished  that  his  scientific 
researches  had  been  greatly  extended.  But  we  shall  return  to 
this  subject  in  the  sequel. 

In  1804  or  1806,  that  great  scholar  and  distinguished  prelate 
the  late  Archbishop  Markham,  having  accepted  the  resignation 
by  Dr.  W.  Conybeare,  of  a  stall  which  he  held  in  York  Cathedral, 

f  resented  his  son  to  it.  About  the  year  1807,  Mr.  C.  was  chosen 
^rofessor  of  Anglo-Saxon  in  the  University  of  Oxford  ;  and  in 
1808  or  1809,  he  held  the  peroetual  Curacy  of  Cowley,  near 
Oxford^  ad  an  appendage  to  his  Studentship. 

m2 
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I, About  this  time  he  communicated  various  articles  to  the 
Siitish  BibUographer>  under  the  signature  of  C. ;  and  amongst 
others,  we  beheve,  an  Abstract  of  all  that  had  been  pub- 
lished on  Saxon  Literature :  he  had  previously  made  some 
communications  to  the  Censura  Literaria ;  among  them  a  short 
memoir  of  W.  Stevens,  Esq.  FSA.  and  Treasurer  of  Queen 
Anne's  Bounty,  celebrated  for  his  learning  in  Divinity,  and  the 
intimate  friend  from  youth  of  Bishop  rlorne.  In  1809,  be 
printed,  for  private  distribution  only,  an  abstract,  in  George 
Ellis's  manner,  of  the  celebrated  French  metrical  Romance  of 
Octavian,  Emperor  of  Rome;  the  only  exemplars  of  which 
are  the  manuscript  in  the  Bodleian  Library  from  which 
Mr.  Conybeare  made  his  abstract,  and  an  indifferent  Uans*» 
lation  into  English,  in  the  Cottonian  Library.  In  November, 
1811,  he  communicated  to  the  Society  of  Antiquaries  an 
inedited  fragment  of  Anglo-Saxon  poetr]^,  contained  in  a  MS« 
Volume  of  Homilies  in  the  Bodleian  library ;  and  presenting 
a  specimen  of  our  language  and  poetry,  at  the  latest  period  at 
which  they  could  fairly  be  denominated  Saxon ;  Wanley  sup^ 
posing  it  to  have  been  written  about  the  time  of  Henry  the 
Second;  and  Mr.  Conybeare  himself,  from  its  inferiority  ta 
earlier  specimens,  placing  the  time  of  its  composition  lower 
than  the  era  of  die  Norman  Conquest.  This  communication 
is  printed  in  vol.  xvii.  of  the  ArcbsBologia. 

In  the  year  1812,  Mr.  Conybeare  was  elected  to  the  office  of 
Regius  rrofessor  of  Poetry  in-  the  University  of  Oxford;  and 
was  presented  by  his  College  to  the  Vicarage  of  Bath  Easton, 
near  Bath,  which  he  held  until  his  death.  Whilst  Professor  of 
Poetry  he  made  some  valuable  communications  to  the  Society 
of  Antiquaries ;  of  which  learned  body,  however,  he  was  not  a 
Fellow;  a  circumstance  somewhat  remarkable,  considering^ 
that  next  to  Theology,  his  active  attention  was  principally, 
engaged  by  Antiquarian  Literature.  The  communications  to 
which  we  allude  were  as  follows : 

The  seventeenth  volume  of  the  Archoeologia  contains,  besides 
the  fragment  of  poetry  just  alluded  to,  three  papers  by  Mr.  Ci 
presenting  extracts  from  as  many  poems  contained  in  the 
volume  of  Miscellaneous  Saxon  Poetry  given  by  Leofric,  the 
first  bishop  of  Exeter,  to  the  Cathedral  Church  of  that  diocese, 
and  still  preserved  in  its  capitular  library.  These  extracts  he 
accompanied  with  literal  translations  into  Latin  prose,  preserv- 
ing with  the  most  scrupulous  fidelity  both  the  sense  and 
verbal  construction  of  the  original;  and  with  paraphrases 
somewhat  more  liberal  in  English  verse.  "  1  have  always  con- 
sidered .  this  double  version,'   he  observes,    "  as  the  readiest 

aus  of  enabling  those  who  are  unacquainted  with  the  Ian*- 
e  of  the  originals,  to  form  at  the  same  time  a  tolerably 
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correct  notion  of  their  characteristic  structure  of  sentence,  tod 
a  fair  estimate  of  their  merits  as  poetical  compositions."  And 
though  he  proceeds  to  regret  his  inability  to  execute  the 
English  versions  in  a  manner  more  worthy  the  spirit  of  his 
author ;  yet  those  who  read  them  will  find  that  he  has  accotn- 
j^isbed  the  task  with  much  success  :  the  character  of  his  ver- 
sions is  at  once  simple  and  dignified,  and  adapted  with  much 
taste  to  the  varying  style  of  the  original  poems. 

The  same  volume  contains  two  papers,  communicated  to  the 
Society  in  1813,  on  the  metre  of  the  Anglo-Saxon  poetry;  conJ 
taining  observations,  suggested,  in  the  first  instance,  by  th^ 

S^rusal  of  two  very  interesting  documents  contained  in  the- 
xeter  Manuscript;  and  showing  the  origin  and  the  fallacy 
of  the  contradictory  opinions  which  our  ablest  philological 
antiquaries  had  advanced  on  the  subject.  He  proves,  in  the 
first  communication,  that  the  poetical  compositions  of  the 
Anglo-Saxons  were  distinguished  from  their  prose  by  the  con- 
tinual use  of  a  certain  definite  rhythm ;  and  investigates,  to  a 
considerable  extent,  the  metrical  structure  of  those  venerable 
and  interesting  remains.  In  the  second  paper  he  adds  such 
futdier  remarks  on  their  peculiar  characteristics  as  had  been 
suggested  to  him  by  an  attentive  examination  of  the  prin- 
cipal works  of  this  description,  preserved  either  in  print  or  in 
manuscript. 

In  the  following  year  our  indefatigable  Professor  communi- 
cated to  this  Society,  two  short  poems  of  the  time  of  Richard  II.; 
which  occur  in  the  latter  part  of  an  immense  manuscript  volume 
of  English  Poetry  preserved  in  the  Bodleian  Library,  and  usually 
styled,  from  the  name  of  its  donor,  the  Vernon  Manuscript. 
They  present  a  lively  picture  of  the  popular  feeling,  towards  the 
commencement  of  the  weak  and  disastrous  government  of  that 
monarch. 

In  November  1814,  he  transmitted  to  the  Antiquarian  So- 
ciety>  for  exhibition  to  its  members,  a  copy  of  an  early  English 
work,  entitled,  "  A  Hundred  Merry  Tales ;''  and  printed  by 
Rastell,  but  without  a  date,  in  small  folio ;  22  leaves,  pp.  44. 
He  had  found  this  work  converted  into  pasteboard,  and  forming 
the  covers  of  an  old  book :  as  it  had  previously  been  known 
only  from  the  casual  mention  of  its  title  by  Shakespeare,  its 
discovery  excited  much  interest  among  the  students  of  the  lite- 
rature which  the  history  and  explanation  of  his  works  has 
created.  We  subjoin  the  following  extract  from  Mr.  Cony- 
eare's  communication  respecting  it: 

'*  The  name  of  Shakespeare  has  given  such  value  to  every 
thing,  however  trifling,  which  can  tend  to  the  explanation  or 
illustration  of  his  works,  that  1  perhaps  scarcely  need  apologize 
for  submitting  to  the  inspection  of  the  Society  of  Antiquaries/ a 
copy,  which,  though  much  mutilated,  is,  I  believe^  unique,  of 
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an  earW  English  work  hitherto  known  only  by  his  casual  men- 
tion of  its  title  '  The  Hundred  Merry  Tales/ 

^'  From  this  jest  book  Beatrice  is  accused  by  Benedick  of 
purloining  an  article  in  which  it  certainly  would  not  in  our  more 
refined  times  be  thought  to  abound — ^her  ^  sood  wit'  No 
copy  of  the  work  in  question  having  hitherto  been  discovered 
by  collectors^  it  has  been  conjectured  alternately^  that  the  ex- 
pression of  Beatrice*  refers  to  some  early  translation  of  the 
Decamerone,  the  Cento  Novelle  Antiche,  or  the  Cent  Nouvelles 
Nouvelles.  There  can  now,  however,  I  think;  remain  little 
doubt  but  the  small  volume  transmitted  herewith  (which  both 
corresponds  in  title  with  the  supposed  magazine  of  Beatrice's 
wit,  and  is  in  ikct  a  mer^  collection  of  short  ludicrous  anec- 
dotes and  repartees)  is  the  very  work  alluded  to  by  Shake- 
speare. 

"  The  Tales  as  far  as  I  have  examined  them  are  mostly  of 
English  origin :  a  few  of  them  have  descended,  with  some  little 
niodifications,  to  those  cheap  '  Merriments '  which  most  of  us 
can  probably  recollect  to  have  afforded  amusement  to  our 
childish  years. 

"  It  is  not  impossible  that  a  more  accurate  examination  might 
discover  in  the  work,  some  further  illustrations  of  our  early 
literature  and  manners  than  that  afforded  by  the  title.  At 
all  events  it  is  remarkable  as  being  probably  the  first  book  of 
jests  printed  in  our  language."  f 

In  1816  The  Hundred  Merry  Tales  were  reprinted  for  a  select 
literary  circle,  and  dedicated  to  Mr.  Conybeare,  by  S.  W.  Singer, 
Esq. ;  a  gentleman  well  known  for  his  attachment  to  our  older 
literature. 

Mr.  Conybeare's  last  communication  to  the  Society  of  Anti- 
quaries was  made  so  late  as  the  month  of  November  1823,  and 
was  contained,  like  all  his  previous  communications,  in  a  letter 
to  his  friend  Mr.  Ellis.  This  was  an  abstract  of  a  contemporary 
poem  on  the  Siege  of  Rouen,  by  Henry  V.  in  1418,  composeji 
by  an  eye-witness  ;  and  lately  discovered  in  the  Bodleian  Li- 
brary. A  transcript  of  this  poem  by  Mr.  C.  of  which  the 
abstract  was  merely  a  precursor,  is  expected  to  appear  in  the 
next  volume  of  the  Archa^ologia. 

The  ancient  literature  of  this  country,  however,  formed  but  a 
small  portion  of  his  attainments  :  as  a  classical  scholar,  not  per- 
haps as  a  scholiast^  but  as  an  elegant  cultivated  scholar,  he 
emmendv  excelled ;  and  in  Theology,  on  which  he  had  of  late 
years  fuUy  and  properly  concentrated  his  talents,  he  has  not 
perhaps  left  behind  him  his  equal  for  extensive  acquaintance 

•  «  That  I  was  disdainfid,— apd  that  I  had  my  good  wit  out  oi  Tfte  Hundred 
ry  rafe«;'-W«U,  ihja  was  Sigaor  Bflnedick  that  said  w.^-^Much  A4q  about 
hki^p    Act.^J5o.h 

-^uBolf^gia,  vol.  xviii.  p.  430. 


with  the  wbol^  field  of  ii^q^airy;  his  deep  and  varied  informatioQ 
on  every  part  of  it  was  uanvafled^  aud  stood  widely  distinguished 
from  the  narrow  erudition  which  sometimes  passes  current. 
Jhis  renders  it  a  subject  for  regret  that  the  Sermons  he  recently 

f)reacbed  at  the  Bampton  Lecture,  printed  only  for  limited  circa- 
ation,  and  a  Reply  to  Paleeoromaica^  should  form  his  only  pnbli* 
^cations  of  a  theological  nature. 

Though  Mr.  Conybeare  never  appeared  to  labour,  ''yet  his 
mind  was  too  active  not  to  demand  almost  constant  occupation; 
and  he  therefore  naturally  sought  for  relaxation  in  change  of 
intellectual  employment :  thus  he  occasionally  pumued^  and 
with  much  keenness,  a  great  variety  of  subordinate  objects} 
such  as  the  history  of  art,^— the  history  of  languages,^^the  lite- 
rature of  the  middle  ages, — ^mineralogy^  and  chemistry ;  but 
though  in  all  these  powers  like  his  coula  not  fail  to  give  him  a 
respectable  rank,  yet,  to  them^  those  powers  never  were  appUed^ 
Qr  intended  to  be  applied,  with  sufficient  earnestness  to  ensure 
any  very  distinguished  progress  \**  except  in  those  departments 
of  antiquarian  literature  to  which  we  have  already  adverted. 

The  Transactions  of  the  Geological  Society,  and  the  new 
series  of  the  Annalsy  contain,  we  believe,  all  Mr.  Conybeare's 

J  lepers  on  scientific  subjects.  In  the  second  volume  of  tbQ 
brmer  work  he  publisned  some  "  Memoranda  relative  to 
Clevelly,  North  Devon ; "  in  which,  having  visited  the  spot  in 
company  with  Mr,  Buckland,  he  describes  the  singular  con** 
tortious  in  the  grauwacke  forming  the  cliffs  near  that  town; 
illustrating  his  description  by  sketches :  and  recommending  the 
establishment  of  a  line  of  separation,  in  the  subdivision  of  our 
rqcks,  between  the  rock  which  under  the  names  of  dunstone 
and  shillat  covers  so  large  a  portion  of  the  North  of  DevoUjt 
and  that  metalliferous  slate  which  lying  immediately  upon  the 
granite  of  Dartmoor  and  Cornwall,  forms  the  mpst  considerable 
part  of  the  mining  tract  in  both  counties.  In  the  fourth  volume 
of  the  same  work  are  some  "  Memoranda  relative  to  the  Por- 
phyritic  Veins,  8cc.  of  St,  Agnes,  in  Cornwall;"  drawn  up  by 
jyiv.  C.  principally  from  the  notes  of  Mr.  Buckland,  with  whom 
he  examined  them.  The  authors  were  in  almost  every  instance 
strongly  tempted  to  regard  the  elvans,  as  the  rocks  forming 
those  veins  are  provincially  termed,  as  of  contemporaneous 
formation  with  the  schistose  rock  which  they  traverse.  In  the 
same  volume  is  a  "  Notice  of  Fossil  Shells  in  the  Slate  of  TiU" 
tagej,"  by  Mr.  Conybeare  ;  and  the  following  additional  papers 
by  him  have  been  read  before  the  Society,  and  will  app^w:, 
we  presume,  in  the  forthcoming  part  of  its  Transactions  :-^ 
f^  On  a  Substance  contained  in  the  Interior  of  certain  Chalk 
iplints:''  "  On  the  Comparative  Fusibihty  of  certain  Rocks, 
l^nd  the  Character  pf  the  Kesults;"  the  experiments  de- 
scribed in  this  communication,  were  undertaken  ^biefiy  with 
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a  ylew  of  comparing  the  character*  dF  -th^  iofklfated  luufi 
shale  (found  in  contact  with  the  whin  dykes)  of  tfce  nbrth  of 
Ireland,  with  those  of  certain  rocks  to  which  it  had  been  sup-^ 
posed  to  bear  an  analogy.  The  results  tended,  in  Mr*  Cony- 
oeare's  opinion,  to  establish  the  identity  of  the  Irish  rock- 
with  the  shale  of  the  lias  formation,  as  occurring  elsewhere, 
rather  than  with  the  true  flinty  slate,  or  any  other  variety  of 
basalt :  and  lastly,  two  notices  '^  On  a  recent  Ligneous  Petri* 
faction." 

It  will  be  sufficient  to  enumerate  merely  his  papers  in  the 
Annals :  they  occur  in  the  following  order,  in  the  present  series. 
In  vol.  i.  he  described  an  inflammable  substance  found  fillnig 
small  contemporaneous  veins  in  the  ironstone  of  Merthyr  Tydvil; 
and  to  which,  believing  it  to  be  undescribed,  he  gave  the  name 
of  Hatchetine,  in  reference  to  the  eminent  chemist  to  whom  we 
are  indebted  for  so  many  valuable  contributions  towards  Uie 
history  of  the  bituminous  substances.  In  vol.  v.  he  communii^ 
cated  a  further  examination  of  this  body ;  but  finding,  subae- 
quently,  that  it  had  first  been  mentioned  by  Mr.  Brande,  in  his 
Manual  of  Chemistry,  under  the  aj^pellation  of  mineral  adipocire, 
he  withdrew  the  name  of  Hatchetme,  and  acknowledged  Mr J 
Brande's  priority  of  observation.  In  the  first  volume,  likewise, 
is  a  short  paper  Dy  Mr.  Conybeare,  "  On  the  Red  Rock  Marle^ 
or  Newer  Red  Sandstone  ;"  as  it  is  presented  in  the  strata 
extending  from  Dawlish  to  Teignmouth  :  this  contains  a  move 
jprecise  examination  of  the  rolled  masses  of  various  rocks 
mcluded  in  the  breccia  of  this  formation  than  any  account 
hitherto  published ;  for  which  reason,  the  authors  of  the 
"  Outlines  of  the  Geology  of  England  and  Wales,"  have  given 
it  nearly  entire  in  that  excellent  work. 

In  vol.  ii.  is  an  article  by  our  author,  "  On  the  Geology  of 
the  Neighbourhood  of  Okehampton,  Devon."  In  vol.  iv.  papers 
"  On  Siliceous  Petiifactions  imbedded  in  Calcareous  Rock; " 
"  On  the  Geology  of  the  Malvern  Hills ; "  "  On  Works  in 
Niello  and  the  Pirotechnia  of  Venoccio  Biringuccio  Siennese ; " 
and  "  On  the  Greek  Fire.*'  In  vol.  v.  "  Queries  on  the  Plumbago 
formed  in  Coal  Gas  Retorts ;"  ^'Examination  of  Mumia  ;"  and 
"  On  the  Geology  of  Devon  and  Cornwall."  In  vol.  vi.  a  con- 
tinuation of  the  last-mentioned  article,  and  an  account  of  a 
scarce  and  curious  alchemical  work,  the  ''  Symbola  Aureee 
Mensee  Duodecim  Nationum,"  of  Michael  Maier. 

The  admiration  excited  by  the  talents  which  could  be 
directed,  and  so  successfully,  to  such  varied  objects,  has  thus 
far  rendered  the  task  of  recording  the  life  of  their  possessor  a 
pleasing  one;  but  we  now  come  to  a  painful  part  of  me  subject. 
Early  in  the  month  of  June  last,  Mr.  Conybeare  came  to  the 
metropolis ;  partly  on  business  connected  with  the  printing  of 
'^  Illustrations  of  the  Early  History  of  English  and  French 
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'PoBirf^i]t  Whi^  b^^  beeo  announced  for  several  years,  and  the 
AogliHSaxan  portion  ot  ^hich  was  considerably  advancied*  He 
wi|s  seized  with  apoplexy  on  the  10th  of  June,  and  died  on  the 
fo^owing  day;  at. the  house  of  Stephen  Groombridge^  Esq. 
ERS*  at  Blackheath. .  On  the  20th,  his  remains  were  interred  in 
a  sp^  chosen  by  hinoself,  in  the  church-yard  at  Bath  Easton  ; 
fads  brother,  the  Rev*  W,  D.  Conybeare,  and  brother-in-law, 
the  Rev.  Charles  Davies,  being  chief-mourners ;  and  his  parish- 
ioners, with  the  clergy  and  gentry  of  the  vicinity,  attendmg  the 
ceremony. 

We  cannot  better  terminate  this  article  than  with  an  extract 
from  the  tribute  paid  to  Mr.  Conybeare's  memory  by  his  warmly 
attached  friend  Archdeacon  Moysey. 

''  His  talents  were  of  the  very  first-rate  description.  In  lan- 
guages, in  poetry,  in  taste,  he  was  distinguished  far  above  his 
contemporaries :  in  chemistry  and  mineralogy  he  possessed  a  mor^ 
than  common  degree  of  information.  The  writer  of  this  slight 
sketch  speaks  from  intimate  personal  knowledge  of  very  many 
years,  wnen  he  says,  without  fear  of  contradiction,  that  whether 
as  boy  or  as  man,  he  never  met  his  equal.  His  goodness  of 
heart  was  unbounded.  No  calamity  of  others  came  unheeded 
under  his  eye ;  nor  was  any  thing  which  kindness  could  do  for 
another  ever  omitted  by  him.  Nor  can  we  wonder  at  this,  when 
we  turn  to  the  most  valuable  point,  in  a  character  valuable  on 
aU  points ;  namely,  his  deep  and  unfeigned  piety.  There  was  in 
him  a  spirit  of  true  devotion,  a  singleness  of  heart,  a  purity  of 
ideas,  which  rarely,  very  rarely,  have  been  found.  Never  did  he 
lose  sight  of  the  responsibility  which  he  had  taken  upon  himself 
m  the  character  of  a  parish  priest.  The  multitudes  who 
attended  his  interment,  both  of  rich  and  poor,  bore  just  testi- 
mony to  the  character  of  him  who  had  been  tnily  the  father  of 
bb  pariah ;  the  friend  of  the  poor ;  the  comforter  of  the 
afflicted.  In  his  Saviour's  path  he  ti'od  with  diligence  on  earthy 
and  well  maj[  we  trust  that  he  has  now  departed  to  that  fulness 
of  joy  which  is  prepared  in  that  Almighty  Saviour's  presence  for 
them  who  follow  his  steps.''  £.  W,  B. 


*  t 
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Article  IL 

The  Bakerian  Leeture^^On  certain  Motions  produced  in  Flmid 
Conducton  when  transmuting  the  Electne  Current.  By 
J,  F.  W,  Herachel,  Esq.  FRS .♦ 

1.  Having  had  occasioQ,  ia  the  course  of  some  enquiries 
respecting  the  decomposing  agency  of  the  Voltaic  pile,  to  elec- 
trify mercury  in  contact  with  various  saline  solutions,  I  was  sur- 
prised to  observe  motions  take  place  in  the  fluid  metal  of  a 
violent  and  apparentlv  capricious  kind,  for  which,  as  I  had 
uniformly  operated  with  very  feeble  electric  powers,  there  seemed 
no  adequate  cause.  Frequently  it  would  be  agitated  with  con- 
vulsive starts ;  sometimes  currents  and  eddies  of  great  violence 
would  be  formed  in  it ;  at  others,  it  would  spread  and  elongate 
itself,  ramifying  out  into  the  most  irregular  forms;  and  alto- 

S ether  presenting  appearances  of  a  nature  so  singular,  as  in- 
need  me  to  make  experiments  with  a  view  to  ascertain  their 
cause,  or  at  least  the  circumstances  essential  to  their  reproduc- 
tion. 

2.  The  singular  convulsive  agitations  into  which  mercury  is 
thrown  when  placed  within  the  circuit  of  a  powerful  Voltaic 
battery  discharged  through  water,  has  been  noticed  by  Sir  H, 
Davy,  in  his  Elements  of  Chemical  Philosophy,  Pure  water, 
however,  is  so  very  imperfect  a  conductor,  that  great  Voltaic 
powers  must  be  used ;  and  the  phaenomena  are  then  too  irre- 
gular, and  the  agitations  too  violent  for  distinctness.  It  is 
only  when  liquids  which  conduct  well  are  used  to  form  the  cir- 
cuit, that  they  become  regular,  and  can  be  studied  at  leisure 
under  the  influence  of  moderate  electric  energies. 

3.  If  a  quantity  of  very  pure  and  perfectly  clean  mercury, 
free  from  the  slightest  superficial  film,  be  placed  in  a  Wedge- 
wood-ware  evaporating  basin  (which  must  also  be  scrupulously- 
clean),  and  covered  to  the  depth  of  about  a  quarter  of  an  inch 
with  concentrated  sulphuric  acid,  and  the  extremities  of  two 
wires  of  platina  in  connexion  with  the  poles  of  a  Voltaic  +  appa- 
ratus be  immersed  in  the  acid  only  on  opposite  sides  of  the 
mercury,  but  not  in  contact  with  it ;  immediately  a  rapid  circu- 
lation will  be  seen  to  take  place  in  the  acid,  owing  to  a  violent 
current  which  establishes  itself  between  the  two  wires,  setting 
directly  across  the  mercury  in  a  direction  from  the  negative  (or 
zinc)  towards  the  positive  (or  copper)  pole.  This  current  is 
kept  up  steadily,  and  without  any  change  in  its  direction  or 

*  From  the  Philosophical  Transactions  for  1824.    Parti. 

-|-  The  hattery  I  employed  in  this  and  the  sabsequent  experiments  (unless  where  die 
Mmtrary  is  escprosed),  consisted  of  ten  pairs  of  single  plates,  each  of  fourteen  square 
« in  nunoe,  ejKited  by  mixed  nitric  and  sulphuric  adds  much  diluted. 
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force  90  long  its  the  pUe  rem9.ips  in  activity,  and  only  flags, 
and  ai  jiengtn  ceases,  when  its  energy  is  quite  exhausted,  llie 
mercury  is  not  sensibly  tarnished  or  otherwise  acted  on,  and, 
after  the  ei^perimt^nt,  is  found  to  have  undergone  no  change  $ 
IK^  is  the  acid  sensibly  altered,  with  the  exception  of  the  trifling 
portion  decoiQposed,  and  a  minute  quantity  of  mercury  taken  up. 

4.  If  we  examine  the  phaenomena  more  attentively,  we  shall 
observe  that  the  particles  of  the  acid  in  immediate  contact  wilh 
the  mercurj/,  are  those  which  move  most  actively,  being  darted 
lUong  its  surface  with  surprising  violence ;  those  above  them, 
find  more  remote,  appearing  rather  to  be  dragged  or  forced  along 
by  th^m,  than  impelled  by  any  force  acting  direptly  on  them* 
selves,  We  shall  perceive  too,  that,  if  some  distance  intervene 
between  the  wires  and  the  edges  of  the  mercury,  the  current 
will  be  confined,  and  the  circulation  take  place  in  the  immediate 
neighbourhood  of  the  mercury  only,  th^  liquid  around  the  wires 
being  nearly,  or  quite  at  rest. 

d.  If  the  centre  of  the  globule  or  disc  of  mercury  be  situate4 
in  one  straight  line  with  the  extremities  of  the  wires,  the  current 
will  set  diametrically  across  it ;  but  if  this  be  not  the  case,  it 
will  follow  a  curvilinear  course,  every  elementary  filament  of  it 
liaving  a  different  curvature,  and  eaph  traversing  the  mercury 
in  a  path  having  a  common  origin  and  terminatiouj  viz,  the 
points  (is)  and  (c)  of  its  surface  nearest  to  the  negative  and  posi<- 
tive  poles  respectively. 

6«  If  the  globule  of  mercury  be  of  considerable  size  (four 
hundred  or  five  hundred  grains  for  instance),  it  will  be  observed 
to  elongate  itself  in  the  direction  of  its  axis  towards  the  negative 
wire,  and  if  near  enough,  will  reach  and  amalgamate  with  it : 
but  if  it  be  small,  its  whole  mass  will  move  bodily  with  more  or 
leas  rapidity,  as  if  attracted  to  the  negative  wire.  This  appa^ 
rent  attraction  is  often  very  energetic,  the  globule  moving  with 
great  velocity  towards  the  negative  wire,  to  which  it  immer 
diately  adheres,  If  the  wires  form  a  triangle  with  the  situation 
of  the  globule  while  at  rest,  the  latter  advances  neither  directly 
to  the  negative,  nor  directly  from  the  positive  wire,  but  in  a 
direction  oblique  to  both,  approaching  the  negative  wire  in  a 
spiral,  and  describing  frequently  several  revolutions  with  in*- 
creasing  velocity  before  it  ultimately  falls  into  and  fimalgamates 
with  it,  like  a  body  acted  on  at  once  by  an  attractive  force  tend- 
ing to  the  negative,  and  a  repulsive,  from  the  positive  wi^e, 

7,  These  apparent  attractions  and  repuisionsi  this  elongation 
of  large  masses  of  mercury  and  bodily  motion  of  small  ones 
toward  the  negative  pole,  are  in  reality,  however,  only  secon- 
dary effects ;  their  immediate  cause,  as  well  as  that  of  the 
ourrents  in  the  surrounding  acid,  will  be  discovered  by  a  more 
minote  attention  to  what  tak^  place  in  the  mercury  itself,  while 
under  the  influence  of  the  elec^ic  actiQn. 
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8.  To  this  end,  if  we  operate  on  a  considerable  mass  of  mer- 
cury, and,  instead  of  covering  it  with  the  acidj  merely  moi^teti 
it  and  the  containing  vessel,  making  the  circuit  as  berore,  only 
by  the  medium  of  the  thin  film  of  acid  which  adheres,  the  cir- 
culation of  the  mercury  will  be  not  less  violent;  bat  it  wilt 
then  be  evident  that  the  origin  of  the  motion  is  in  the  mercury 
itself,  the  acid  film  being  (so  far  as  mechanical  impulse  is  con* 
cerned)  merely  passive,  and  dragged  along  by  its  adherence  to 
the  mercury,  coating  it  frequently  with  a  stratum  so  thin  as  to 
reflect  iridescent  colours  over  its  whole  surface,  and  render  th^ 
pheenomenou  extremely  beautiful.  The  motion  of  the  mercury 
consists  in  a  continual  radiation  of  its  superficial  molecules 
from  the  point  nearest  to  the  negative  pole,  oy  which  it  is  kept 
in  a  constant  state  of  circulation,  each  particle  being  urged 
along  the  surface  from  the  negative  to  tne  positive  pole  and 
returning  along  the  axis.  Were  the  mercury  insulated  from 
contact  with  the  bottom  of  the  sustaining  vessel,  and  devoid  of 
adhesion  to  the  liquid,  the  momentum  of  the  portions  going 
and  returning  would  be  equal,  and  the  centre  of  gravity  of  the 
whole  mass  would  remain  at  rest ;  but  by  reason  of  the  friction 
and  adhesion  of  the  fluid  metal  to  the  vessel  and  liquid,  these 
re-act  on  the  globule  in  a  direction  contrary  to  that  of  the  supei^ 
ficial  currents,  and  the  centre  of  gravity  accordingly  advances 
in  that  direction,  or  towards  the  negative  pole.  When  this 
motion  cannot  take  place,  the  intemsu  current,  having  all  one 
uniform  direction,  forces  its  way  outwards  to  the  negative  pole, 
distorting  and  elongating  the  figure  of  the  mercury  in  propor- 
tion to  its  energy.  If  the  metal  be  oxidated,  so  as  to  give  a 
certain  tenacity  to  the  superficial  film,  the  radiating  currents 
pursue  their  course  under  it ;  and  the  supernatant  fluid,  being 
thus  defended  from  their  action,  remains  at  rest  *  In  this  case 
the  only  indication  of  their  existence  is  the  protuberance  pro- 
duced by  the  resultant  interior  streams. 

9.  A  number  of  singular  appearances  are  explained  by  this 
internal  current.  In  some  cases  the  mercury  tnrows  out  pro* 
jections  or  probosces  of  inordinate  length,  which  take  the  direc- 
tion of  the  electrified  wire,  and  follow  all  its  motions.  The  re- 
sultant interior  current  is  in  this  case  directed  along  the  axis  of 
the  proboscis  from  its  root  to  its  extremity,  which  thus  becomes 
an  indication  of  a  very  powerful  radiation  along  its  surface  in  an 
opposite  direction.  In  others,  the  mercury  flattens  throughoat 
\tA  whole  extent,  and,  when  this  is  the  case,  it  is  always  covered 
with  a  thick  coat  of  oxide.  In  these  circumstances  the  super- 
ficial currents  tend  from  the  circumference  towards  the  centre 
of  the  flattened  mass,  and  the  interior  stream  tends  from  the 
centre  outwards  in  all  directions,  in  a  horizontal  plane,  thus 
continually  urging  the  circumference  farther  and  fartner  out,  bjf 
diitninishing  the  radiu»  of  curvature  of  the  vertical  section  of  its 
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10;  That  frictioii  again&t  the  vessel  is  the  principal  cause  of 
the  apparent  attraction  of  a  globule  of  mercury  to  the  negatiya 
ondy  may  be  proved  evidently  by  the  substitution  of  a  gk^  for 
a  W^gwood-ware  basin,  in  this  case  the  curj^ents  are  pro- 
duced as  before ;  but,  though  equally  forcible,  the  globule 
shows  little  or  no  tendency  to  move  bodily,  but  if  placed  on  a 
plate  of  emeried  glass,  or  on  any  other  rough  surface,  it  will 
move  with  great  activity ;  nay,  so  strong  is  its  tendency  to  the 
negative  pole,  that  globules  of  considerable  magnitude  may 
thus  be  sustained  without  contact  of  either  wire,  on  surfaces^ 
many  degrees  inclined  to  the  horizon. 

11.  It  is  essential  to  the  production  of  the  motions  in  ques- 
tioDy  that  the  mercury  be  in  actual  contact  and  free  communi- 
cation  with  the  acid,  and  so  situated  as  to  be  within  the  in-* 
fluence  of  the  electric  current.  It  is  not  necessary,  however, 
that  a  continuity  of  the  acid  should  subsist  between  the  posi- 
tive and  negative  wires ;  they  will  appear  in  any  interrfip^d 
circuit  of  mercury  and  the  liquid  medium.  The  experiment 
indeed  is  difficult  to  try  in  sulphuric  acid,  whose  capillary 
attraction  for  mercury  is  such  that  the  least  drop,  applied  to 
any  part  of  a  clean  surface  of  that  metal,  instantly  spreads  over 
the  whole,  but  with  other  conducting  media  it  may  readily  be 
made.  We  have  only  to  drop  a  little  of  the  liquid  to  be  tried 
on  two  different  spots  of  a  large  clean  surface  of  mercury,  and 
bring  the  poles  in  contact  with  them,  taking  care  not  to  plunge 
them  in  the  metal,  when  the  same  pheenomena  will  be  observed 
to  take  place  about  each  pole  as  if  the  whole  surface  had  been 
covered  with  the  liquid.  The  motions  however  are  confined  to 
such  portions  of  the  mercury  as  are  actually  covered,  all  the 
rest  remaining  quite  still :  the  effects  too  are  modified  by  capil- 
lary action.    • 

12.  When  the  circuit  is  completed  in  a  conducting  liquid,  in 
the  manner  described  in  the  beginning  of  this  paper,  the  action 
is  most  forcible  in  the  direct  line  joining  the  poles ;  its  violence 
diminishing  as  we  recede  from  this  line,  though  it  continues 
sensible  to  a  great  distance  either  way  :  and  the  course  pursue4 
by  electricity  in  iti^  passage  through  conducting  media,  and  its 
law  of  distribution  within  it,  may  m  some  degree  be  traced,  by 
placing  globules  of  mercury  in  different  parts  of  a  liquid ;  when 
it  will  be  plainly  seen,  that  it  is  by  no  means  confined,  or  nearly 
se,  to  the  straight  line  between  the  poles,  or  to  the  surface  of 
the  conducting  medium,  but  immediately  on  quitting  the  wires 
diffuses  itself  through  the  whole  Uquid,  its  density  being  a 
maximum  in  the  space  directly  between  them,  and  diminishing 
rapidly  as  we  recede  from  their  line  of  junction. 

13.  The  mechanical  action  appears  (ceteris  paribus)  to  be 
proportional  to  the  absolute  quantity  of  electricity  which  passes, 
d^itQ  tempore,  through  a  filament  of  the  liquid  at  the  point 
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where  it  is  exeited.  The  magnetic  effect  is  p]!'o|>ortio&al 
(aeteris  paribus)  to  the  Absolute  quantity  of  electricity  in  motioii"  ^ 
present  at  once,  (or  at  any  inaivisible  instant  of  time)  in  a* ' 
given  portion  of  the  conducting  wire,  or  within  the  sphere  of 
action  of  the  needle,  that  is,  to  its  density.*  To  estaolish  or 
refute  this  distinction,  will  require  experiments  which  it  is  easy 
to  imagine,  but  which  I  have  not  yet  had  an  opportunity  of 
making.  At  first  sight,  indeed,  the  pheenomena  in  question 
present  a  considerable  analogy  to  the  electro-magnetic  vortices 
obsierved  in  the  fluid  metals ;  but  on  presenting  very  powerful 
magnets  to  the  mercury,  while  under  the  circumstances  above 
described,  in  various  positions,  I  have  never  been  &ble  to  per- 
ceive any  influence  exerted  by  them  in  accelerating,  retardmg^ 
or  deviating  the  currents ;  and  moreover,  these  are  inCompara-^ 
bly  more  forcible  in  proportion  to  the  electric  powers  used,  than 
the  motions  produced  by  the  action  of  magnets. 

14.  In  consequence  of  this  superior  energy  of  action,  the 
phsenomena  which  form  the  subject  of  this  raper^  furnish  a 
test,  perhaps,  the  most  sensible  yet  known  of  the  develope- 
ment  of  feeole  Voltaic  powers.  I  constructed  a  small  battery 
of  zinc  and  copper  wires  twisted  together,  each  pair  being  two 
inches  long  from  the  point  of  junction,  and  the  wires  ^  of  an 
inch  thick.  Ten  pairs  of  these,  excited  by  extremely  dilute 
nitrio  acid,  caused  a  rapid  rotation  in  mercury,  interposed  under 
sulphuric  acid  between  the  poles,  and  a  regular  advance  of 
globules  of  that  metal  towards  the  negative  pole.  The  rotation 
continued  with  considerable  force,  when  the  wires  were  so  far 
withdrawn  as  to  have  only  their  extremities  in  contact  with  the 
liquid  in  the  cells,  in  which  case  the  surface  exposed  by  each 
psur  to  the  action  of  the  acid  could  not  exceed  ^i^  of  a  squared 
inch.  Nay,  so  delicate  is  this  indication,  that  the  electricity 
developed  by  bringing  the  extremities  of  a  thin  zinc  and  copper 
wire  in  contact  with  a  glass  merely  moistened  with  the  above 
mentioned  dilute  acid,  is  abundantly  sufficient  to  cause  an 
immediate  and  unequivocal  rotation  in  an  ounce  or  two  of  mer- 
cury properly  exposed  to  its  action.  By  this  means,  indeed,  the 
feeblest  electrical  excitement  may  be  placed  in  evidence.  I  have 

*  In  these  expressions  I  have  conceived  dectridty  as  being  transmitted  ihnmgli 
eonduefeors  according  to  the  laws  of  a  gas  of  high^  but  variable  da8ticit3r  through  pipes 
more  or  less  obstructed,  a  supposition  which  will  represent  many  of  Uie  phenomena. 
The  sluggish  electridty  of  a  single  pair  of  plates  may  be  compared  to  air,  rendered 
dense  and  less  elastic  by  excessive  cold,  while  the  active  charge  of  a  powerful  liattery,  ot 
the  spark  of  an  ordinary  electrical  machine,  is  in  this  view  assimilated  ta  air  with  all  its 
energies  exalted,  and  its  density  diminished  by  violent  heat.  The  same  quantity  in 
wei^t  may  pass  through  the  same  conducting  pipe  in  the  same  time ;  but  in  the  one 
case  the  motion  of  each  molecule  will  be  comparatively  much  slower,  and  the  actual 
quantity  present  at  any  instant  of  the  dischazge  (e.  g,  an  inch  in  leagdi)  of  the  conduc- 
tor, much  greater  than  in  the  other.  I  am  weU  aware  that  this  is  merely  an  analogical 
representation  of  facts,  and  of  course  inaccurate,  but  it  serves  to  explain  the  distinctioii 
in  the  text. 
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thus  rendered  strikihgtff  setisibte  the  eletitricity  developed  by  A 
mere  difference  In  the  state  of  the  surfece  of  two  gtnall  portions ' 
of  copper  wire  from  the  same  coil  (one  being  a  little  cleaner  thatl 
the  other)  not  above  an  inch  in  length  of  either  being  Ittiniersed; 
or  that  set  in  motion  by  a  copper  and  zinc  wire  held  near  toge* 
ther  and  dipped  in  common  pump  water,  powers  which  it  is  not 
easy  to  render  sensible  by  other  itieans.  For  the  success  of 
these  experiments,  however,  it  is  not  enough  merely  to  plunge 
the  extremities  of  the  conducting  wires  under  sulphuric  acid. 
The  surfaces  of  contact  here  require  to  be  greatly  increased,*  so 
as  to  insure  the  transtiiission  of  the  whole  of  the  electricity 
developed.  The  best  way  is  to  immerse  them  in  two  consider- 
able pools  of  mercury  under  the  acid,  one  oh  either  side  of  the 
globule  to  be  set  in  rotation^ 

15.  Hitherto  we  have  considefed  only  the  effect  produced 
when  a  current  of  electricity  is  transmitted  over  mercury  through 
sulphuric  acid.  When  other  conducting  liquids  and  other 
metallic  bodies  are  used,  phsenomena  of  the  same  kind  are  pro* 
duced,  but  so  modified  b^  the  naturls  of  the  substances  employed, 
the  intensity  of  the  electric  power,  and  the  manner  of  conduct- 
ing the  experiments,  as  to  become  extremely  perplexing ;  and  I 
must  warn  the  reader  who  niay  be  indined  to  repeat  them,  that 
he  must  expect  to  find  them  frequently  fail,  or  even  give  con- 
trary results  from  those  I  shall  describe,  owing  to  causes  by  no 
means  easy  to  discover.  The  principal  is  impurity  in  the  mercury 
used,  and  none  should  be  used  but  what  has  been  carefully 
distilled,  and  well  washed  with  dilute  nitric  acid.  It  was  long 
before  I  discovered  this  necessity ;  and  ignorance  of  this  essen* 
tial  condition  engaged  me  in  a  series  of  tedious  and  dishearten-' 
ing  repetitions  of  every  experiment,  till  I  was  on  the  point  of 
relinquishing  the  subject  in  despair,  encountering  contradictory 
results  in  operations  conducted,  as  I  then  supposed,  in  a  manner 
precisely  similar. 

16.  When  mercury,  so  purified  and  perfectly  clean,  is  placed 
in  any  conducting  liquid,  and  the  circuit  completed  without 
bringing  either  pole  iii  contact  with  the  metal,  the  pbaBnomena^ 
vary  with  the  nature  of  the  liquid ;  but,  generally  speaking,  the 
effect  is  the  production  of  currents  more  or  less  violent,  radiat- 
ing from  the  point  nearest  the  negative  pole.  In  the  acids, 
particularly  in  the  more  powerful  and  concentrated  ones,  and 
such  as  are  good  conductors  of  electricity,  they  are  decided  and 
violent.     In  saline  solutions  their  force  is  less,  in  proportion  as 

*  The  efficacy  of  an  increase  of  surface  for  transmitting  eleetrietty  into  a  liqaid  n 
lemaxkaUe.  By  bringing  the  positire  pole  in  contact  with  a  large  surface  of  merenry, 
or  still  better,  of  an  amalgam  of  mercury  and  zinc,  over  which  a  saline  solution  is 
poured,  the  reduction  of  uie  metals  of  the  alkalies  and  earths  at  the  other  pole  k 
opeUMi  with  a  degree  of  faeiKty  haDrdly  to  he  Im^ined  without  trial.  In  tUs  way  thf 
dcoiMn]mttion  6f  attuaaania  may  be  effected  wilb  tlaee  pair  of  sin^  plates  of  the  abovf 
dimennons,  in  very  moderate  action. 
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the  electro^positive  energy  of  the  base  is  greater.  Thiw^  in  the 
salts  with  a  basis  of  potash  they  are  feeble,  and  often  only  per- 
ceptible by  a  momentary  start  of  the  mercury  when  the  circuit 
is  completed.  In  those  of  soda^  ammonia,  baryta,  strontia,  and 
lime,  they  are  more  distinct,  while  in  salts  of  magnesia,  alumina, 
and  the  metallic  oxides,  their  influence  is  stilt  more  sensible. 
On  the  other  hand,  under  solutions  of  the  pure  alkalies  and 
alkaline  earths,  the  mercury  remains  quite  quiescent,  or  at 
most  is  only  agitated  by  feeble  and  irregular  motions,  depeikU 
ing  on  causes  not  now  in  contemplation. 

iTobg  eonelmded  in  our  neaiU) 


Article  III. 

On  the  ApplicahtUty  of  Sir  H.  Davy*s  Discovery  to  Copper 
Vessels  employed/or  Culinary  Purposes.  By  Dr.Bostock,  I%S. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

GENTLEMEN,  Upper  Bedfbrd^lace^  Avg.  2^  1894. 

The  following  experiments  were  undertaken  in  consequence 
of  a  couversalion  that  took  place  on  the  subject  of  Sir  H.  Davy's 
interesting  discovery  of  the  mode  of  preserving  copper  from  the 
action  of  sea  water.  The  question  was  proposed,  now  far  the 
same  principle  was  applicable  to  the  copper  vessels  that  are 
employed  for  culinary  purposes,  whether  it  be  necessary  to  have 
their  interior  surface  completely  lined  with  tin,  or  whether  it 
might  not  be  sufficient  to  have  a  portion  of  it  only  covered, 
which  might  protect  the  remaining  part. 

1.  Three  discs  of  copper  were  immersed  in  vineear ;  the  first, 
without  any  addition ;  the  second,  with  one  of  its  surfaces 
covered  with  a  sheet  of  tin ;  the  third,  with  a  similar  sheet  of 
tin  immersed  in  the  fluid,  but  not  in  contact  with  the  copper. 
After  an  interval  of  five  weeks,  the  fluid  belonging  to  the  first 
disc  was  of  a  glaucous  colour,  and  was  found,  by  the  action  of 
ammonia  and  of  potash,  to  contain  a  considerable  quantity  of 
copper  dissolved  in  it.  The  vinegar  in  the  two  other  vessels 
was  opaque,  and  contained  a  considerable  quantity  of  a  light- 
brown  sediment,  which  appeared  to  be  an  impure  acetate  of  tin. 
The  plates  of  tin  were  evidently  much  eroded,  and  the  one 
which  was  not  in  contact  with  tlie  copper  had  a  coating  of 
copper  deposited  upon  its  surface;  no  copper  could  be  detected 
in  either  of  the  fluias. 

The  general  fact  being  thus  ascertained,  the  phenomena  were 
examined  with  more  accuracy.  A  colourless  acetic  acid  was 
employed  of  such  strength  that  100  grains  of  it  were  neutralized 
by  66  grains  of  crystallized  bicarbonate  of  potash  ;  by  the  test 
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^  muriate  b(  barytes,  it  appeared  to  be  free  from  sulphuricacid. 
^Sheets  of  copper  were  used  two  inches  iti  length  by  one  in 
tbreadth,  having,  therefore,  a  surface  of  four  square  inches. 
^'  2i  Tferee  pieces  of  copper,  weighing  respectively  78>  77,  and 
74^  grains^,  were  each  immersed  in  f  3  jsB  of  acetic  acid,  ike 
first  without  any  addition,  the  second  with  a  sheet  of  tin  of  the 
^BQOHii^  with  itself,  and  weighing  nine  grains,  placed  at  about 
4m  inch  from  it  in  the  fluid ;  the  third,  with  a  similar  plate  of 
tio  ^paelyappKed  to  one  of  its  surfaces; 

3.  In  37  days  the  acid  in- No.  1  had  acquired  a  fine  blue 
:tinge,  was  clear  and  transparent;  the  copper  was  tarnished, 
exhibiting  a  blackish  mottled  appearance  ;  it  was  found  to  have 
lost  To  grain. 

4.  The  copper  that  was  placed  opposite  to  the  tin  was  consider- 
ably tarnished  and  blackened,  and  was  found  to  have  lost  2-2.grs. 
The  tin  was  evidently  much  eroded,  and  on  the  side  opposite  to 
the  copper  was  covered  with  a  black  coating  which  was  not 
ek^ly  detached  from  it ;  the  fluid  was  opaque,  and  of  a  light- 
yellow  colour,  and  contained  a  considerable  quantity  of  a 
light-yellow  precipitate.  The  tin  was  digested  in  ammonia ;  the 
ammonia  gradually  acquired  a  fine  blue  colour,  and  the  tin  was 
left  perfectly  clean,  but  with  its  surface  exhibiting  the  appear- 
ance which  has  been  termed  moiree ;  it  had  lost  2*5  grains.  The 
acid,  aftier  some  days,  deposited  the  yellowish  substance,  and 
became  transparent;  in  this  state  it  was  not  precipitated  by 
potash. 

5. 'The  copper  that  was  in  contact  with  the  tin  was  irery 
sitghtly  tarnished  on  the  part  exposed  to  the  acid,  and  exhibited 
undulating  lines  of  prismatic  colours  which  were  extended 
between  the  edges  of  the  tin  ;  its  weight  was  not  affected.  The 
tin 'was  evidently  eroded  ;  the  surface  in  contact  with  the  cop- 
per exhibited  lines  of  prismatic  colours,  running  in  various 
directions  ;  while  the  outer  surface  exhibited  the  moiree  appear- 
ance ;  it  had  lost  '9  grain.  The  fluid  exhibited  the  same  pro- 
perties with  that  in  No.  4,  but  in  a  less  degree. 

6.  For  the  purpose  of  comparison,  a  similar  piece  of  tin  was 
iiUmersed  without  addition  in  acetic  acid ;  it  was  eroded,  exhi- 
bited On  both  sides  the  moiree  appearance,  and  was  found  to 
have  lost  1  grain  ;  the  fluid  resembled  that  in  No.  5.  Hence  it 
would  appear  that  when  copper  is  immersed  in  acetic  acid 
with-  half  its  surface  covered  with  tin,  and  the  other  half  exposed, 
tte  copper  is  not  dissolved  by  the  acid.  When  the  copper  and 
tifi  are  both  immersed  in  the  acid,  but  not  in  contact,  the  copper 
is  dissolved  in  considerably  greater  quantity  than  when  the  tin 
is  not  present,  bat  the  whole  of  the  dissolved  copper  is  precipi- 
tated upon  the  surface  of  the  tin.  With  respect  to  the  action  of. 
acetic  acid  upon  tin,  when  the  same  quantities  of  the  materials 
are^trniptoyed,  the  tin  being  either  simply  immersed  in  the  acid, 
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heiDg  placed  opposite  to  the  coft^er,  or  being  m  eoiitaetr  mtb  H^ 
€ke  qoaittities  ctf  tin  diaaolved  were  respectively  9s  the  mimbeit' 
10,  26,  and  9; 

7;  I  next  wished  to  examine  the  effect  of  the  vapour  of  aoetio 
moid  upon  copper ;  for  this  purpose  a  sheet  of  polished  eopp^ 
was  half  immersed  in  acetic  acid,  so  that  an  inch  of  it  was 
above  the  level  of  the  fluid.  In  six  days  the  fluid  was  tinged* 
blue;  the  part  of  the  copper  in  the  acid  did  not  appear  muck 
affected^  and  there  was  a  dean  bright  band  of  *2  inw  above- Ae. 
fluid ;  above  this  was  a  considerable  crust  of  dark*blue  crystals 
which  covered  the  upper  part  of  the  plate,  gradually  becpming 
leas  dense^  until  towards  the  top  it  luid  the  appearance  of  a  thia 
sprinkling  of  a  fine  powder ;  the  colour  also  gradually  chaiigio^ 
ftoxxk  a  deep  blue  to  a  light  bluish  green. 

8.  A  plate  of  copper  weighing  76*8  grains  was  partially 
immersed  in  acetic  acid^  a  sheet  of  tin  weighing  6  grains  being 
placed  opposite  to  it,  and  completely  immersed  in  the  fluid.  \ifk 
seven  days^  the  copper,  with  the  adhering  crust,  had  gained  \%. 
weight  *2  grain ;  it  was  then  immersed  in  water,  so  as  to  dissolve 
the  crust,  when  it  was  found  to  have  lost  *3  grain,  making  thf 
whole  weight  of  the  crystals  '5  grain.  The  disposition  of  the 
crystals  was  as  follows :  the  part  of  the  copper  that  was 
immersed  in  the  acid  retained  its  polished  appearance ;  at  the 
surface  of  the  fluid  was  a  very  fine  black  line,  above  this  was  a 
space  of  rather  more  than  *i  inch  as  bright  and  clean  as  the  pai^ 
immersed :  above  this  there  was  a  pretty  well  defined  zone  of 
dark-blue  crystals^  of  nearly  *2  inch  in  breadth,  while  the 
remainder  of  the  copper  was  covered  with  a  greenish,  powdery 
matter,  more  in  quantity  near  the  crystals,  and  gradually  ^im^ 
nishing  to  the  upper  edge, 

9.  A  similar  experiment  was  performed,  except '  that  one  of 
the  surfaces  of  the  copper  was  half  covered  with  a  sheet  of  tin^ 
the  upper  edge  of  the  tin  coinciding  with  the  level  of  the  fluid ; 
the  copper  weighed  74*5  grains,  and  the  tin  10  grains.  After 
immersion  for  seven  days,  the  copper  had  *6  grain  of  the  Cfya7 
talline  matter  adhering  to  it.  The  disposition  of  the  crystals  oa. 
the  coated  side  of  the  copper  was  so  far  similar  to  that  in  the 
last  experiment,  that  there  was  the  clean  space  of  about  *  1  inch- 
above  the  fluid,  next  the  zone  of  dark-blue  crystals,  like  tbos^ 
in  No.  8,  but  more  than  twice  their  breadth,  while  above  thes^ 
crystals  the  upper  part  of  the  copper  was  nearly  clean.  On  the 
uncoated  surface  of  the  copper  there  was  a  pretty  distinct  arch 
of  crystals  passing  between  the  two  upper  oorners  of  the  tin,  and 
rising  about  *5  inch  above  the  level  of  the  fluid.  The  tin  was 
considerably  eroded,  and  exhibited  much  of  the  moirSe  appear** 
anoe. 

10.  In  order  to  compare  the  efiect  of  acetic  acid  upon  copp^ 
in  the  liquid  state  and  ih^that  of  vapour,  two  similar  plates  of 


ec^per  w^re  pl«Dg^ed  ihto  e^ual  quaqtities  of  acetic  add,  oney  of 
tbe  plates  projecting  one-third  above  the  fluid,  while  the  other. 
was  wholly  iaunersed  in  it.  The  blue  crystals  began  to  form  on 
the  upper  part  of  the  first  piece  of  copper  long  before  any  effect 
could  be  perceived  in  the  plate  that  was  totally  immersed.  In 
10  days  the  two  plates  were  removed,  the  crystals  were  dissolved 
from  the  one  that  was  partially  immersed,  when  it  appeared  that 
the  loss  of  weight  in  tnis  was  at  least  as  considerable  as  in  tho 
plate  that  had  been  wholly  immersed. 

11.  A  plate  of  copper  was  half  immersed  in  acetic  acid  satun 
rated  with  potash ;  tne  upper  part  of  the  copper  was  scarcely 
affected ;  it  was  only  slightly  tarnished  and  a  few  minute  crystals 
formed  upon  it  at  a  little  distance  from  the  level  of  the  fluid ; 
the  fluid  remained  clear  and  had  acquired  a  bright  blue  tinge. 

12.  In  order  to  observe  how  far  the  action  of  acetic  acid 
upon  tin,  when  copper  is  immersed  in  the  same  fluid,  depends 
upon  the  extent  of  surface,  two  equal  plates  of  copper  were 
immersed  in  equal  quantities  of  acetic  acid;  in  one  a  sheet  of 
tin  was  applied  to  the  copper  of  tlxree  square  inches  in  extent^ 
in  the  other  of  one  square  inch  only ;  in  ten  days  they  were 
examined,  when  the  two  sheets  of  tin  were  found  to  have  lost 
very  nearly  the  same  weight. 

13.  In  order  to  observe  whether  the  contact  of  tin  preserves 
copper  from  the  action  of  oil  or  fat,  two  plates  of  copper  were 
smeared  with  grease,  the  surface  of  one  of  them  being  half 
covered  with  a  sheet  of  tin ;  nine  days  elapsed  before  any  effect 
could  be  perceived  in  either  of  them,  at  the  end  of  this  time  a 
faint  shaae  of  green  was  visible  in  some  parts  of  the  grease  on 
the  uncoated  copper,  and  the  colour  has  since  continued  to 
increase  and  to  extend  itself;  no  change  has  taken  place  on 
any  part  of  the  partially  coated  copper. 

The  practical  conclusion  that  we  may  draw  from  the  above 
experiments  is  sufficiently  obvious ;  we  find  that  copper  is  pre- 
served by  tin  from  the  action  of  acetic  acid  in  the  same  manner 
as  it  is  from  that  of  sea  water ;  but  that  we  cannot  make  use  of 
this  principle  in  vessels  intended  for  culinary  purposes,  in  con- 
sequence of  the  volatile  nature  of  the  acid.  Most  of  the  phe- 
nomena that  were  observed  might  have  been  anticipated  horn 
our  previous  knowledge  with  respect  to  the  galvanic  action  of 
metals  upon  each  other,  and  upon  the  saline  solutions  in  which 
they  are  immersed.  Such  are  the  increased  solubility  of  both 
the  copper  and  the  tin  when  placed  in  the  same  vessel  of  acetic 
acid,  and  the  deposition  of  the  dissolved  copper  on  the  surface 
of  the  tin ;  the  greater  quantity  of  the  crystallized  acetate  of 
copper  formed  when  the  half  immersed  plate  of  copper  had  a 
sheet  of  tin  plunged  in  the  same  fluid,  and  the  small  quantity 
of  the  acetate  which  was  produced  when  the  acid  was  rendered 
less  volatile  by  being  saturated  with  potash, 
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The  description  of  the  mode  in  which  the  crystals  of  the 
acetate  of  copper  w6re  disposed  on  the  half  immersed  plates  is 
a  faithful  representation  of  the  appearances  that  presented  them- 
selves. The  interval  of  bright  copper  between  the  apparent 
level  of  the  fluid  and  the  lower  edge  of  the  crystals  is,  f  con* 
ceive,  to  be  attributed  to  a  thin  film  of  the  fluid  which  adhered 
to 'the  metal,  while  the  defined  zone  of  crystals  and  the  arched 
form  which  they  assumed  on  the  uncoated  side  of  the  plate, 
would  appear  to  be  referrable  to  some  modification  of  galvanic 
action.  To  the  same  cause  we  must  perhaps  reibr  the  bands  of 
prismatic  colours  which  passed  across  the  copper  between  the 
two  edges  of  the  tin.  But  I  am  aware  that  these  phenomena 
require  farther  examination.  J,  Bostock. 


Article  IV. 

On  the  best  Method  of  chemically  ascertaining  the  relative  V^alues 
of  the  different  Articles  used  for  Tanning  Leather.        \ 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

GENTLEMEN,  Ho«,  Aug.  17, 1884.  / 

I  SHOULD  feel  much  obliged  to  you  for  the  communication, 
through  your  Annals^  of  the  best  method. that  is  knowa  of 
chemically  ascertaining  the  relative  values  of  the  different  barks 
and  other  articles  used  for  tanning  leather,  sufficiently  accurate 
to  guide  the  practical  tanner.  Elm  and  larch  barks  have  been 
used  of  late  years  by  some  persons;  but  their  value  ia 
regard  to  that  of  oak  is  very  imperfectly  understood.  Vallonia, 
a  Mediterranean  product,  a  lar^e  kind  of  acorn,  has  been  used 
to  a  considerable  extent,  especially  for  sole-leather ;  and  more 
recently  the  bark  of  the  cork-tree.  By  precipitating  a  solutioin 
•of  the  tanning  matter  of  cork-bark,  and  another  of  oak  bark,  hy 
carbonate  of  potash,  and  then  filtering  and  drying  the  precipi- 
tates, I  find  their  value  to  be  nearly  as  16  to  8.  Sumac,  com- 
pared in  tanning  quality  with  oak  bark,  has  been  estimated  as 
5  to  2,  but  oak  bark  tannage  is  tougher.  Two  pounds  of  sumac 
will  make  one  pound  of  leather.  Five  pounds  of  such  bark  as 
tanners  in  the  country  get  are  requisite  for  the  same  e£Pecl. 
Two  pounds  of  raw  pelt  are  necessary  to  make  one  pound  of 
tanned  leather.  Dressing  leather  does  not  require  so  strong  an 
•ooze,  or  infusion  of  bark,  as  sole-leather.  What  would  be  the 
most  economical  method  of  extracting  the  tanning  matter  of 
these  substances  ?  I  am,  Gentlemen,  •  . 

.  .  -  Your  constant  reader,  F.C 

-.         -  .  ■?         ■ 
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Remarks  vii    Liglit   tiiid  Heat  from    Terreslrial    Sources.      By 
Baden  Powell,  MA.  FRS. 

Jug.e,  ISM. 
'(1.)  Tn  a  former  paper  I  made  some  remarks  on  the  necessity 
dFapplying  some  certain  and  defiaite  tests  in  order  to  discrimi- 
nate different  species  ot'  heating  effects;  and  adverted  to  the 
application  ol'such  tests  tn  the  investigation  of  the  nature  of 
solar  heat.  Similar  methods  may  easily  be  adopted  in  order  to 
examine  the  coustttuUon  of  the  heating  efiect  emitted  or  radiated 
from  incandescent  a»d  burning  bodies.  This  latter  part  of  the 
inquiry  is  one  of  the  greatest  interest,  and  at  the  same  time  one 
which  appears  to  require  more  paiticular  examination  than  it 
has  hitherto  received. 

The  grand  question  regards  the  interception  of  radiant  iieat 
from  the  sources  above-mentioned  by  a  glass  screen;  and  to  this 
point  have  the  well-known  researches  oT  Leslie,  De  la  Roche, 
Stc.  been  directed.  Some  questions  which  appeared  to  me  to 
originate  from  those  investigations,  1  have  attempted  to  examine 
experimentally  ;  and  have  had  the  honour  of  laying  an  account 
ef  them  before  the  Royal  Society,  though  at  too  late  a  period  of 
tbe  session  (June,  18*24)  to  ndoiit  of  its  being  read  before  the 
vacation.  It  is  not,  therefore,  my  intention  at  present  to  enter 
upon  any  detail  of  those  experiments,  but  merely  to  make  a  few 
incidental  remarks  on  the  design  of  tbem,  and  on  the  subject  in 
general;  and  I  only  allude  to  the  circumstances  above-mentioned 
in  order  to  account  for  any  apparent  delay  in  bringing  forward 
the  particulars  of  the  experiments. 

(2.)  The  object  of  these  inquiries  cannot  be  better  elucidated 
than  by  taking  n  very  brief  review  of  the  present  state  of 
op  nions  on  the  subject. 

The  celebrated  experiments  of  Prof.  Leslie  on  the  interceptive 
power  of  screens  (on  Heat,  Chap.  'S),  have  moat  conclusively 
established  that  at  temperatures  not  greater  than  that  of  boiling 
wat«r  the  radiant  heat  emitted  is  totally  intercepted  by  a  plate 
■of  glass ;  and  that  any  effect  produced  on  a  thermometer 
beyond  it  is  owing  solely  to  the  heat  which  the  screen  has 
acquired  and  radiates  again.  His  conclusions,  however,  do  uot 
immediately  apply  to  the  emission  of  heat  at  very  high  temper- 
atures. 

That  there  exist  essential  differences  between  the  constitution 
of  the  beating  power  of  luminous  hot  bodies,  and  that  of  the 
same  power  proceeding  from  those  which  are  »ou-{inittnoufiv''«'»s. 
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clearly  pointed  out  by  Prof.  Leslie  himself.  (See  his  "  Inquiry/* 
p.  54,  Kc.) 

The  same  distinction  is  also  remarked  by  Biot  as  having  been 
originally  pointed  out  by  Marriotte,  the  first  observer  of  the 
reflection  of  heat  by  the  same  laws  as  those  of  light :  ''  Qui  a 
indique  ^ussi  la  necessity  de  distinguer  le  calorique  obscur  et  le 
calorique  lumineux.\*  (Biot.  Trait6  de  Phys,  iv.  606.) 

(3.)  The  subject  having  been  taken  up  by  M.  De  la  Roche, 
results  of  the  most  important  nature  v^ere  obtained  in  several 
series  of  experiments,  which,  from  their  accuracy  and  elegance, 
have  justly  excited  the  admiration-  of  the  philosophical  world. 
The  account  of  them  was  communicated  to  the  French  Institute, 
andi  according  to  the  excellent  plan  adopted  by  that  body,  a 
report  upon  the  examination  of  them  was  afterwards  drawn  up 
and  published  by  the  commissioners  appointed  for  that  purpose, 
MM.  Berthollet,  Chaptal,  and  Biot.  A  translation  of  their 
report  may  be  seen  in  the  Annals  of  Philosophy,  O.  S,  ii.  16L 

This  distinguished  philosopher  extended  the  examination  to  a 
series  of  radiating  bodies,  extending  from  boiling  mercury  to 
incandescent  metal,  and  flame  in  different  stages  of  combustion. 
He  tried  the  interceptive  effects  both  of  transparent  and  opaque 
screens  on  the  radiant  matter  or  influence  proceeding  from*the 
substances  in  question,  and  acting  on  a  thermometer,  with  its 
bulb  blackened,  and  placed  in  the  focus  ofa  reflector,  his  results 
are  given  by  Biot,  Trait6  de  Phys.  iv.  640.  The  following 
extracts  will  best  display  the  nature  of  the  conclusions. 

A  greater  effect  was  observed  on  the  blackened  thermometer 
beyond  the  glass  screen  in  proportion  as  the  temperature  of  the 
source  of  heat  was  elevated,  and  as  it  approached  the  state  of 
luminosity,  or  became  more  perfectly  luminous. 

'*  Mais  dans  cet  6tat  meme  il  y  a  encore  des  differences ;  car 
selon  Tobservation  de  Mariotte  si  Ton  fait  r6fl6chir  la  lumiere 
du  soleil  au  foyer  d'un  miroir  concave  de  m6tal,  et  qu'ensuite  on 
mette  au-devant  de  ce  miroir  un  ecran  de  verre,  il  n'en  r6sultera 
dans  la  temperature  du  foyer  qu'une/ai6/e  diminution,  telle  que 
^  ou  ■^;  mais  si  Ton  fait  la  meme  experience  sur  lejeu  d'un  foyer 
ou  d^un  foumeau  on  trouvcra  que  la  reflexion  directe  sur  le 
miroir  sans  ecran,  produira  une  chaleur  trfes  vive,  et  n'en  prodiiira 
qu'une  trhfaibh,  ou  insensible,  si  Ton  interpose  la  lame  de  verve 
meme  en  se  rapprochant  assez  du  feu  pour  que  I'image  lumi- 
neuse  formfee  au  foyer  soitplus  vive  qu'auparavant." 

Upon  which  M.  Biot  makes  the  following  remark  :  "  Or  ce 
resultat  que  je  ne  fais  qu'enoncer  est  de  la  plus  haute  import- 
ance ;  car  d'abord  Tinegalit^  de  la  transmission  h.  diverses  temper- 
atures de  la  source  rayonnante  montre  que  les  emanations 
calorifiques  qui  en  partent  dans  les  diverses  circonstances  sont 
differ ement  modifiees:  et  en  second  lieu,  la  transmission  plus 
^H    dante  i  mesure  que  le  rayounement  calorifique  s^approcht 
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ie  fetai  de  hmiere  semble  indiquer  le progr^  ii^axinAme  ph6no- 
m^ne  qui  dans  ees  modificatiom  diverses,  agit  sur  nous  in6gale« 
mfsoiy  comme  si  ks  emanations  calorifiques  n'etaient  que  de  la 
Ittmiire  obscurty  et  la  lumiire  da  calorique  lumineux"  (P«  612.) 

(4.)  Some  observations  bearing  upon  this  subject  occur  in 
Dr.  Brewster's  elaborate  paper  on  "  New  Properties  of  Heat, 
&c."  in  the  Phil.  Trans.  1816,  Part  I.  His  40th  proposition  is 
directed  to  prove  that  radiant  heat  is  not  susceptible  of  refrae* 
:  tion,  and  is  incapable  of  permeating  glass  like  the  luminous 
rays.  The  truth  of  this  is  demonstratively  shown  from  the 
curious  properties  examined  in  the  previous  parts  of  the  paper, 
and  shown  to  be  communicated  bv  heat  to  glass ;  and  by  the 
progress  of  which,  the  passage  of  the  heat  through  the  glass 
may  be  as  clearly  traced  as  if  the  heat  itself  were  visible. 

He  applies  this  conclusion  to  the  experiment  of  Sir  W.  Her* 
schel,  in  which  the  concentration  of  simple  heat  by  a  lens 
appears  to  be,  proved.  The  thermometer  must  have  receivecj 
toe  heat  radiated  by  the  lens  itself,  and  from  the  circumstance 
that  the  ed^es  will  cool  first,  the  most  copious  radiation  of  heat 
will  be  in  the  direction  of  the  axis.  By  a  reference  to  Sir  W. 
Herschel's  paper  (Phil.  Trans.  1800,  Part  ll:  No.  16,  Exp.  19, 20), 
^  will  obviously  admit  of.  question,  whether  in  addition  to  the 
clauses  thus  shown  to  be  operating,  the  light  from  the  red-hot 
metal  may  not  have  affected  the  thermometer.  I  have  tried 
several  experiments  (an  account  of  which  will  hereafter  be 
given),  from  which  it  appears  to  me  that  the  light  from  incan-* 
descent  metal  possesses  a  much  greater  heating  power  (using 
that  term  in  the  sense  before  defined)  than  might  be  anticipated 
from  its  small  illuminating  efiect.  Dr.  Brewster's  proposition, 
however,  is  a  most  important  and  conclusive  one  as  to  the  inca- 
;|)acity  of  simple  heat  to  Undergo  refraction,  or  to  be  transmitted 
m  the  way  or  direct  radiation  through  glass.  In  connexion  with 
the  same  point  he  also  examines  the  conclusions  of  MM.  De  la 
Roche  and  Prevost.  These  observations  I  give  in  his  own 
words  :— 

"  The  ingenious  experiments  of  M.  Prevost,  of  Geneva,  and 
the  more  recent  ones  of  M.  De  la  Roche,  have  been  considered 
as  establishing  the  permeability  of  glass  to  radiant  heat. 
M.  Prevost  employed  moveable  screens  of  glass,  and  renewed 
them  continually,  in  order  that  the  result  he  obtained  might  not 
be  ascribed  to  tne  heating  of  the  screen ;  but  such  is  the  rapidity 
with  which  heat  is  propagated  through  a  thin  plate  of  glass,  that 
it  is  extremely  difficult,  if  not  impossible,  to  ODserve  the  state  of 
the  thermometer  before  it  has  been  affected  by  the  secondary 
radiation  froth  the  screen. 

"  The  method  employed  by  M.  De  la  Roche  of  observing  the 
difference  of  effect,  when  a  blackened  glass  screen,  and  a  trans* 
parc^Ut  one,  were  made  successively  to  intercept  the  radiant 
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heat,  is  liable  to  an  obvious  error.  The  radiant  heat  would  find 
a  quicker  passage  through  the  transparent  screen,  and,  there*-* 
fore,  the  difference  of  efiect  was  not  due  to  the  transmitted  heat, 
but  to  the  heat  radiating  from  the  anterior  surface.  The  truth 
contained  in  M.  De  la  Roche's  fifth  proposition  is  almost  a 
demonstration  of  the  fallacy  of  all  those  that  precede,  it.  He 
found  that  ^'  a  thick  plate  of  glass,  though  as  much,  or.  more. 
|)ermeable  to  light  than  a,  thin  glass  of  worse  quality,  allowed  a 
i^uch  smaller  quantity  of  radiant  heat  to  pass.  If  he  had 
employed  very  thick  plates  of  the  purest  flint  glass,,  or  thick; 
masses  of  fluid  that  have  the  power  of  transmitting  light 
Qopiously,^he  would  have  found  that  not  a  single  particle  of  heat 
was  capable  of  passing  directly  through  transparent  media." 
(P.  107.) 

(6.)  That  a  greater  effect  should  be  produced  on  the  thermo- 
meter beyond  the.  plain,  than  beyond  the  coated  screen, 
appeared  to  me  a  curious  circumstance.  And  when  we  consider 
how  very  little  the  thickness  of  the  glass  is  increased  by  a  coat* 
ing  of  China  ink,  it  would  not  seem  likely  that  this  alone  could 
have  been  sufficient  to  produce  the  difference  of  effect  observed. 
But  there  is  still  a  further  circumstance  to  be  considered.  The 
blackened  side  of  the  glass  was  towards  the  radiating  body,  ^nd 
between  it  and  the  thermometet*  in  the  focus  of  the  reflector. 
The  coated  screen  must,  therefore,  have  absorbed  more  heat, 
and  we  should  in  consequence  be  prepared  to  expect  that  it 
would  radiate  more  to  the  reflector,  and  thus  a  greater  effect  be 
prpduced  pn  the  focal  thermometer ;  which  we  know  was  not 
the  case.  This  difference  of  effect  was  observed  by  De  la  Roche 
not  only  with  luminous,  but  also  with  non-luminous  hot  matter. 

The  inference  which  seems  to  have  be<en  drawn  is  this : — ^Even 
v^hen  the  hot  body  was  non-luminous,  the  effect  on  the  thermo- 
meter, with  the  plain  glass  interposed,  was  greater  than  with  the 
blackened ;  but  the  transmission  of  heat  by  absorption  and.  sub- 
sequent radiation  must  have  been  at  least  equal  in  the  latter  age 
to  that  in  the  former;  and  upon  the  established  laws  of  absorp- 
tion and  radiation,  it  wouJd  havie  been  greater.  Hence  it  seems 
necessarily  to  follow  that  the  effect  through  the  plain  glass  must 
have  been,  at  least  in  part,  a  direct  transmission  of  the  radiant, 
matter,  or  influence,  unaltered  in  its  nature,  and  merely  subjected 
to  a  certain  loss  of  intensity. 

(6.)  Before  we  fully  assent  to  the  conclusiveness  of  this 
reasoning,  there  is  one  point  necessary  to  be  considered,  which 
appears  likely  to  affect  the  inference,  and  to  afford  a  satisfactory 
explanation  of  the  apparent  difiiculty. 

The  glass  screen  would  necessarily  be  more  heated  at  its 

central  part  than  towards  its  edges  ;  and  neither  would  its  whole 

area  be  exposed  to  the  rays  coming  from  the  first  mirror,  nor  the 

'le  of  the  opposite  surface  be   employed  in  radiating  «its 
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8BCC}iiired  heat  so  as  to  fall  upon  the  second  reflector;  as:  will  be 
mdent  by  inspecting  the  subjoined  diagram,  which  represents 
the  arrangement  of  De  la  Roche's  apparatus  according  to  the 
yerbal  description. 

It  is  here  evident  that  the  portions 
of  the  screen  which  fall  without  the 
area  of  the  rays  will  not  radiate 
their  heat  so  as  to  produce  much 
eflect  on  the  focal  bulb  t^  and  the 
parts  b  b  of  the  blackened  side  will 
give  outtheirheat  more  rapidly,  and 
consequently  abstract  more  from  the  other  parts  on  the  side  away 
from  the  thermometer  than  when  the  glass  was  plain.  And  the 
Bam&  will  be  tlie  case  to  a  less  extent  even  within  the  area  of 
the  rays,  since  the  central  point  of  the  screen  will  be  the  most 
heated  from  the  additional  direct  action  of  the  hot  body  t. 

With  the  plain  glass  there  was  neither  so  great  an  excess  of 
h^at  (from  its  less  absorptive  texture),  nor  such  a  tendency  to 
radiate  it  on  one  side  rattier  than  the  other. 

(7.)  If  the  explanation  here  attempted  be  considered  satis- 
fetctory,  it  will  then  be  obvious  that  we  are  not  obliged  to 
infer  from  De  la  Roche's  experiments  that  any  simple  radiant 
heat  was  transmitted  directly  through  the  glass.  But  in  the 
subsequent  cases,  where  the  radiating  body  was  raised  to  lumi- 
nosity, it  is  evident  that  there  was  a  much  greater  effect  pro- 
duced with  the  glass  screen  than  can  be  reasonably  accounted 
for  by  any  secondary  radiation;  and  the  magnitude  of  this, 
compared,  with  the  total  direct  effect,  obviously  bears  a  close 
relation  to  the  degree  of  luminosity. 

(8.)  In  former,  as  well  as  recent  times,  several  experimenters 
have  noticed  the  fact  that  the  effect  of  lumiftous  bodies  on  a 
blackened  thermometer  is  concentrated  with  the  light  in  the 
focus  of  a  lens,  and  that  the  glass  itself  does  not  become  heated. 
See  Mr.  Brande's  paper  on  Combustion,  &c.  Phil.  Trans.  1820, 
Part  I.  sect.  2.) 

Here  then  is  a  decisive  proof  that  in  these  cases  it  is  not  a 
mere  secondary  radiation  of  the  heat  acquired  by  the  glass,  but 
an  actual  transmission. 

(9.)  From  the  labours  of  the  different  and  distinguished  expe- 
rimenters who  have  examined  this  subject,  we  may,  with  cer- 
tainty, learn  thus  much,  th^t  independently  of  the  heat  acquired 
and  radiated  again  by  the  glass  screen,  there  is,  in  the  case  of 
luminous  bodies,  a  certain  portion  of  the  total  heating  effect 
actually  transmitted. 

(10.)  What  then,  we  have  now  to  inquire,  is  the  7iature  of 
^his  transmissible  eflect?  Is  it  merely  simple  radiant  heat  to 
?v»hich  the  great  elevation  of  temperature  comihunicates  proper- 
ties.: whidb  at  lower  temperatures  it  does  not  possess?   If  so, 
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^j  w  Miy  part  of  tite  total  effect  intercepted  ?  And  that  thu 
is  the  case,  may:  be  readily  seen  in  the  latter  cases  of  De  la 
Roche's  experiments,  as  well  as  in  many  others. 

If  it  be  merely  light  into  which,  on  Prof.  Leslie's  hypothesis, 
the  radiant  heat  of  the  body  has  been  gradually  con¥erted,  the 
whole  effect  ought  to  be  transmitted;  since  the  diminution 
which  light  suffers  in  passing  through  a  plate  of  clear  glass 
would  be  very  trifling. 

(11.)  All  these  and  any  similar  questions  which  might  arise, 
appear  to  me  capable  of  solution  by  merely  extendii^  the 
inquiry  as  to  the  connexion  subsisting  between  the  intercepiive 
power  of  glass  in  different  instances,  and  the  relation  which 
both  the  intercepted  and  the  transmitted  portions  of  the  effect 
bear  to  the  nature  of  tJte  surfaces  on  which  they  act.  By  obvi-> 
ous  experimental  methods,  we  might  examine  whether  the  trans* 
mitted  part  affects  differently  coloured,  and  differently  textured, 
surfaces  in  the  same  proportions  as  the  total  or  durect  effect 
does.  And  each  may  be  compared  with  what  we  know  of  the 
properties  in  reference  to  these  points,  by  which  both  simple 
radiant  heat,  and  the  heating  power  of  the  solar  light,  are  cha- 
racterized. Thus  we  may  clearly  ascertain  by  the  appJication 
of  definitive  tests,  whether  the  portion  intercepted  be  similar  to 
simple  heat  in  its  relation  to  the  texture  of  the  surfaces  on 
which  it  acts  most  powerfully ;  if  so,  it  agrees  with  the  **  ra« 
diant  heat"  from  non-luminous  sources  in  the  two  charac- 
teristics by  which  it  may  be  defined.  If  again,  the  transmitted 
portion  agree  with  the  solar  light  in  acting  more  enei^etically 
on  surfaces  of  a  darker  colour,  this  would  prove  its  jomt  po8« 
session  of  these  two  properties  whose  conibination  marks  the 
''  heating  power  of  light."  Such  an  examination  would  thus 
decide  whether  the  radiatins  influence  be  due  to  one  simple 
agent  or  to  the  joint,  though  distinct,  operation  of  two« 
.  (12.)  In  describing  my  observations  on  the  solar  rays,  I 
alluded  to  the  extension  of  the  same  examination  to  other  cases. 
This  constitutes  one  principal  part  of  the  experiments  referred  to 
in  the  present  instance. 

Two  thermometers  coated,  one  with  chalk  and  the  other  with 
Indian  ink,  were  exposed  precisely  in  the  same  way  as  before, 
both  with  and  without  a  screen  of  plate  glass  to  the  radiation 
from  non-luminous  hot  iron ;  from  the  same  iron  at  a  bright  red 
heat,  and  from  the  flame  of  an  Ar^and  lamp.  Instead  of  the 
same  ratio  in  the  effects  on  the  white  and  on  the  black  bulb 
being  preserved,  as  in  the  case  of  solar  heat,  I  found  a  very 
considerable  difference.  When  the  rise  of  the  two  thermome^ 
ters  was  observed  with  the  screen,  the  ratio  subsisting  between 
vthem  was  very  considerably  greater  than  .  that  which  was  .ob« 
tained  without  the  screen.    The  same  thing  was  also  tried  in 

it  ways  by  several  applications  of  the  differential  thermo* 
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fleeter  having  iU  bulbs  TarioQsly  coated*  I  mtist^  however, 
for  the  present  refrain  from  going  into  further  particulars, 
except  to  make  an  observation  on  the  mode  of  experimenting 
with  two  thermometers  and  a  glass  screen. 

(13.)  It  may  possibly  be  said  that  the  screen  might  exert 
a  cooling  influence,  which  would,  from  the  nature  of  the  coating, 
produce  a  greater  fall  in  the  white  than  in  the  black  thermo- 
meter; and  thus  a  difference  in  the  ratio  of  the  two  effects 
might  result.  Any  such  effect  would,  however,  be  fully  coun- 
teracted by  the  sizes  of  the  bulbs  employed.  The  effects  of  the 
coatings,  supposing  them  laid  on  nearly  as  in  the  former  expe- 
riments, (See  Annais,  Aug.  §38.)  would  be,,  white  :  black  :: 
100  :  89,  and  the  diameters  of  the  bulbs  were  respectively  0'6 
and  0*55  inch.  Hence  we  have  the  ratio  very  nearly,  white  : 
black  : :  100  :  90,  from  which  it  is  obvious  that  any  cooling 
effect  would  be  completely  counterbalanced. 

But  independently  of  any  such  considerations  in  most  of 
these  experiments,  more  was  to  be  apprehended  from  the 
heating,  than  from  the  cooling  power  of  the  screen.  And 
though  in  experiments  with  the  differential  thermometer,  where 
the  bulbs  were  nearly  equal,  the  latter  effect  may  have  sensibly 
interfered,  yet  the  former  probably  much  more  than  counter- 
balanced it ;  and  in  allowing  for  it  regard  was  had  to  this  con- 
sideration. 

(14.)  In  speaking  of  the  radiation  from  red  hot  iron  (above 
§  4.)  I  alluded  to  the  heating  effect  of  the  light  which  it 
emits.  Relative  to  this  point  so  intimately  connected  with  the 
subject  here  proposed,  I  may  be  permitted  to  make  a  further 
remark.  On  this  point  M.  Biot  has  brought  forward  some 
observations  which  require  attention.  When  describing  De  la 
Roche -s  experiments,  and  speaking  of  those  in  which  he  em- 
ployed hot  metal,  he  observes  in  a  note : 

"  On  pourrait  au  premier  abord,  fetre  6tonn6  que  De  la  Roche 
ait  appuye  en  partie  sa  proposition  sur  des  experiences  faites 
avec  un  lingot  de  cuivre  amen6  a  la  temperature  de  960°  ;  car  k 
cette  temperature  il  devait  etre  en  incandescence ;  mais  il  s'est 
assure  que  la  portion  de  lumi^re  qui  s'en  d^gageait  alors  ne 
pouvait,  comme  lumi^re  echaufiknte,  influer  sur  I'ascension  du 
thcrmometre  que  dans  une  proportion  infiniment  faible.  Car, 
en  comparant  les  distances  auxqueiles  les  memes  caract^res 
d'impression  pouvaient  etre  lus  a  Taide  de  cette  lumiere,  et  avec 
celle  d'une  simple  bougie,  il  a  trouv^  qu'on  ne  pouvait  certaine- 
nient  pas  lui  attribuer  -^  de  I'effet  total." — (Trait6  de  Phys.  iv. 
note,  p.  642.) 

As  1  have  already  remarked,  it  seems  scarcely  allowable  to 
infer  that  the  heating  must  accord  with  the  illuminating  power 
of  light  from  different  sources;  indeed,  in  this  respect,  it  has 
long  appeared  to  i^ie  nK)re  than  probable  tliat  differences  to  a 
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very  ootusiderable  amount  may  exist  between  the  calorific  pro- 
perties of  light  produced  from  sources  of  a  different  description, 
m  comparison  with  their  illuminating  intensities.  Iq  this  point 
of  view,  therefore,  I  cannot  feel  the  force  of  the  above  reason- 
ing; but  further,  by  means  of  Leslie's  Photometer,  we  can  easily- 
and  decisively  ascertain  what  is  the  amount  of  the  heating  power 
belonging  to  the  light  of  incandescent  metal,  as  distinct  from  all 
otherneatinginfluenceswhichmightbesupposedto  accompany  it. 
This  is  an  experiment  which,  as  before  remarked,  I  have  re- 
peatedly tried  with  iron  raised  to  the  highest  point  of  bright- 
ness which  a  common  fire  could  communicate.  After  obseiv- 
ing  and  allowing  for  the  effect  of  adventitious  light,  I  was 
somewhat  surprised  at  the  magnitude  of  the  effect  displayed 
by  the  very  weakly  illuminating  rays  proceeding  from  the  "not 
iron.  In  30  seconds  the  rise  observed,  in  several  different 
repetitions,  was  from  10  to  13  degrees.  The  bulb  was  coated 
with  Indian  ink,  and  enclosed  in  the  glass  case. 

To  guard  against  the  possibility  of  any  simple  heat  affecting 
the  bulb,  which,  in  the  short  time  of  observation,  might  not  be 
counterbalanced  by  radiation ;  the  precaution  of  interposing  a 
screen  of  plate  glass  about  half  way  between  the  instrument 
and  the  iron  was  adopted.  The  whole  distance  was  nearly 
eight  inches*  The  iron,  a  cylindrical  mass  about  six  inches 
long  and  I'O  diameter,  suspended  vertically,  the  bulb  of  the 
photometer  opposite  its  middle  point.  At  subsequent  stages 
of  the  cooling  process,  till  the  mass  of  iron  became  quite  dull, 
proportional  effects  were  displayed  by  presenting  the  instru- 
ment to  its  light  at  successive  intervals  during  a  space  of  five 
minutes  or  more.  These  results  form  part  or  a  set  of  experi- 
ments hereafter  to  be  detailed,  in  which  more  numerous  in- 
stances of  this  and  other  kindred  phenomena  will  appear. 


Article  VI. 

On  the  Combinations  of  Acetic  Acid  with  Peroxide  of  Copper, 

By  Jac.  Berzelius.* 

A  KNOWLEDGE  of  the  nature  of  salts  containing  an  excesa 
of  base,  and  of  the  ratios  in  which  different  quantities  of  the 
same  base  combine  with  a  determinate  quantity  of  an  acid,  is 
of  the  utmost  importance  for  a  complete  and  unexceptionable 
exposition  of  the  laws  of  chemical  proportions.  In  some  earlier 
Aiemoirs,  I  have  attempted  to  develope  the  proportions  by  which 
the  quantity  of  base  augments  in  sub-salts,  and  I  have  attempted 
on  tne  same  occasions  to  demonstrate  that,  at  least  in  all  the 

«  From  Ktmgl.  Vet.  Acad.  Handl.  18S3,  St.  II. 
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cases  vy'hlch  had  come  under  my  observation^  these  salts  are  so 
constituted,  that  a  correspondence  exists  between  the  multi^ 
pies  of  the  base,  and  the  number  of  atoms  of  oxygen  in  th^ 
acid;  and  that  the  compounds  of  acids  containing-,  for  exani^ 
pie,  3  atoms  of  oxygen,  (that  is,  when  the  oxygen  of  the  acid 
in  the  neutral  salt  is  thrice  that  of  the  base)  take  place  in  totslly 
different  multiples  from  those  of  acids  containing  2  or  4/atoma 
of  oxygen.  In  the  former,  the  ordinary  multiples  of  the  baaeis. 
are  1^,  3,  and  6 ;  in  the  latter,  they  are  2,  and  4  ;  so  that  the 
resulting  compounds  are  always  in  conformity  with  the  genfral 
rulp,  that  the  oxygen  of  one  oxide  (that  is,  either  of  the  acid  or. 
base)  is  a  multiple  by  a  whole  number  of  the  oxygen. of  the 
otherv  Subsequent  experiments  have  shown,  however,  that 
some  acids  which  contain  5  atoms  of  oxygen,  while  their  cor*^ 
responding  acidules  (acids  in  ous)  contain  only  3,  do  not  coiut 
bine  with  bases  in  such  proportions,  that  the  oxygen  of  the 
acid  shall  always  constitute  a  multiple  by  a  whole  number  of  the 
oxygea  of  the  base  ;  but  that  the  oxygen  of  the  base  is  .1,  2,  4, 
and  6  fifths  of  the  oxygen,  of  the  aciu,  and  1,2,  and  4  thirds  of 
the  oxygen  of  the  acidule.  There  are  circumstances,  indeed> 
which  furnish  grounds  for  a  suspicion,  that  in  this  class  of  aqid 
bodies,  2  atoms  of  the  radicle  combine  with  3  atoms  of  oxygen 
to  form  the  acidule,  and  with  6  to  form  the  acid.  And  if,  in 
that  simple  mechanical  disposition  of  atoms  which  constitute^ 
a  compound  atom,  one  atom  of  the  radicle  be  supposed  to 
occupy  the  same  situation  which  would  have  been  occupied  ,by 
an  atom  of  oxygen,  had  there  existed  in  the  acid  an  atom  more 
of  oxygen  and  an  atom  less  of  radicle,  we  shall  be  enabled  to 
form  an  idea  of  the  cause  why  the  acidules  combine  with  basea 
iu  the  same  multiples  as  if  they  contained  4  atoms,  of  oxygen, 
and  the  acids  as  if  they  contained  6 ;  in  such  a  manner^  that 
in  sub-salts  containing  a  maximum  of  base,  the  oxygen  of  the 
base  is  l^-  (1-^-?  time)  that  of  the  acidule,  and  1-^  time  that 
of  the  acid.  We  have  instances  of  such  compounds  in  the 
nitrite*  and  nitrate  of  lead,  with  the  greatest  excess  of  base. 
It  is  obvious  that  if  in  the  salts  produced  by  these  acids,  the 
oxygen  of  the  base  were  (for  example)  one  fourth  or  one  sixth 
of  the  oxygen  of  the  acid,  they  would  constitute  exceptions 
exactly  analogous  to  those  which  would  be  formed  by  the  other 
acids,  where,  in  their  salts,  the  oxygen  of  one  constituent  is 
not  an  e(|uimultiple  by  a  whole  number  of  the  oxygen  of  the 
other. 

It  may  now  be  asked,  do  such  compounds  exist  ?  The  aboye^ 
mentioned    rules  are  purely  empirical ;   that  is,    they  merely 

Ennounce  that  the  compounds  hitherto  examined  obey  this  law; 
i^t  we  are  acquainted  with  no  circumstances  which  render,a 
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eenfctf'cnity  to  it  al5soIutely  necessary.  Consequently,  wlien> 
any  exception  to  the  generally  admitted  rule  appears  to  hare 
been  discovered,  it  deserves,  before  it  be  finally  admitted  as 
such,  to  be  studied  with  the  deepest  attention,  and  to  be  con-^ 
firmed  by  the  most  careful  and  intimate  examination.  A  confir 
matory  examination  which  I  undertook  of  an  exception  of  this 
nature,  gave  cause  to  the  present  memoir.  Mr.  R.  Phillips  * 
has  examined  the  sub*acetates  of  copper  which  occur  in  com- 
merce under  the  name  of  verdigris ;  and  it  follows  from  his 
experiments,  that  the  oxygen  of  the  acetic  acid  is  1-^  time  that 
of  the  peroxide  of  copper,  which  is  at  variance  with  the  above 
cit^d  empirical  law  respecting  the  compounds  of  oxidated 
bodies.  I  have  therefore  studied  the  combinations  of  acetic 
acid  with  this  base,  and  believe  that  the  results  which  I  have 
obtained  are-  not  altogether  destitute  of  interest. 

Before  detailing  my  own  experiments,  I  shall  briefly  relate 
what  had  been  previously  made  known  respecting  these  combi- 
nations. Ohaptal  endeavoured  to  investigate  the  difference 
between*  thie  verdigris  manufactured  in  the  neighbourhoods  of 
Montpellier  and  of  Grenoble,  which  are  prepared  by  dissimilar 
methods,  and  are  distinguished  by  dissimilar  shades  of  colour. 
His  examination  was  conducted  by  submitting  them  to  dry  di&- 
liHation,  and  he  found  the  one  variety  to  contain  a  larger  quan- 
tity of  copper  than  the  other ;  but  his  experiments  left  the  pro- 
portions of  the  constituents  of  verdigris  wholly  undetermined* 

Proost  undertook  a  more  complete  investigation.  He  ascer- 
tained that  in  the  salt  saturated  with  acetic  acid,  the  oxide  of 
copper  constitutes  39  per  cent;  but  he  could  not  determine 
with  certainty  the  relative  quantities  of  the  acid  and  of  the 
water  of  crystallization.  He  at  first  regarded  the  verdigris 
which  we  find  in  commerce  as  a  mixture  of  two  distinct  salts^ 
one  of  which  is  soluble  in  water,  while  the  other  is  not.  The 
former  he  found  to  constitute  0*56,  and  the  latter  0*44  of  the 
weight  of  the  verdigris.  The  insoluble  salt,  also,  he  found  to 
consist  of  0'63  of  oxide,  and  0*37  of  acid  and  water.  Some 
time  after  he  altered  his  opinion  respecting  the  constitution  of 
verdigris,  partly  on  the  ground  that  it  is  decomposed  by  water ; 
partly  that,  when  diffused  through  water,  a  current  of  carbonic 
acid  gas  decomposes  it  into  neutral  acetate  and  carbonate  of 
copper,  and  partly  that  when  boiled  with  water  it  deposits  black 
oxiae  of  copper.  The  last  mentioned  property  induced  him  to 
consider  verdigris  as  a  combination  of  neutral  acetate  of  cop- 

Eer  and  hydrate  of  peroxide  of  copper,  which  is  decomposed 
y  boiling.  He  found  in  it  0*47  of  neutral  salt,  0*23  of  oxide 
01  copper,  and  0*30  of  water ;  quantities  which  agree  very 
closely  with  the  results  of  more  recent  analyses. 

•  Anmlt  of  Pfiilotophp,  N.  S«  ¥oL  iy.  p.  161. 
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Dr*  ThomBon  calculated  from  Froast's  expedments  that  the 
iieu<9^  acetate  of  copper  is  composed  of  39*41  of  oxide  of 
copper^  26*12  of  acetic  acid,  and  35*47  of  water ;  aad  he  adds^ 
io  his  System^  that  he  considers  these  to  be  the  true  oonsti* 
tueats  ot  the  salt.  More  latdy,  Mr.  Richaf  d  Phillips  has  it» 
sumed  the  accurate  investigation  of  these  compounds.  He 
found  the  neutral  salt  composed  of  39*2  oxide  of  copper,  49*2 
acetic  acid,  and  11*6  water ;'"'  and  its  constitution,  in  his  opi-* 
nion,  is  1  atom  of  oxide  of  copper,  2  atoms  of  acetic  acid,  and 

3  atoms  of  water*  In  different  experiments  he  obtained  from 
38*9  to  to  39*5  per  cent,  of  oxide  of  copper.  To  determine  the 
quantity  of  acetic  acid,  he  decomposed  the  salt  by  hydrate  of 
lime.  The  uncombined  lime  remaming  in  the  Uquid  was  preci«> 
pitated  by  carbonic  acid  gas ;  and  after  the  excess  of  the  latter 
bad  been  expelled  by  ebimition,  the  solution  of  acetate  of  lime 
was  decomposed  by  carbonate  of  potash,  and  the  quantity  of 
acetic  acid  was  estimated  from  that  of  the  carbonate  of  lime. 
He  then  examined  verdigris,  of  which  he  had  procured  an 
uncommonly  pure  specimen ;  and  an  analysis,  conducted  in  a 
similar  manner,  indicated  as  its  constituents  43*25.  oxide  o( 
copper,  28*3  acetic  acid,  and  28*45  water,-  which,  in  atoms,  is 
equivalent  to  1  atom  acid,  1  atom  oxide  of  copper,  and  6  atoms 
water*  When  verdigris  is  decomposed  by  being  treated  witih 
water,  Mr.  Phillips  found  that  neutral  acetate  of  copper  (which 
he  csdls  biuacetate)  passes  into  solution^  and  the  green  salt 
which  remains  undissolved  b,  according  to  him^  composed  of 
2  atoms  of  oxide  of  copper  and  1  atom  of  acid,  or,  when  anhy-^ 
drous,  of  0*7619  of  oxide  of  copper  and  0*2381  of  acetic  acid» 
With  respect  to  the  black  pulverulent  substance  intQ  which  thist 
salt  is  converted  by  the  action  of  water,  he  has  left  undecided^ 
whether  it  consists  of  oxide  of  copper,  or  of  a  salt  containing  a 
still  greater  excess  of  base.  In  all  of  these  analyses  by  Mr»» 
Phillips,  we  are  presented  with  deviations  from  the  above*-* 
mentioned  empirical  rule ;  for,  in  the  neutral  salt,  the  oxygen> 
of  the  water  is  l^  time  that  of  the  oxide  of  capper,  in  verdi- 
^is  the  oxygen  of  the  acid  is  hi-  time  that  of  the  oxide,  and 
in  the  sub-salt^  obtained  by  treating  verdigris  with  water,  the 
oxygen  of  the  base  is  to  that  of  the  acid  in  the  proportion  of 

4  to  3. 

1.  Neutral  Acetate  of  Copper. 

I  have  already  stated  that  Mr.  Phillips  considers  the  water 
of  this  salt  to  constitute  3  atoms  for  each  atom  of  oxide  of  cop« 
per.  This  proceeds^  however,  from  his  having  adopted  an 
eiToiieous  number  for  the  atomic  weight  of  acetic  acid.  By  the 
direct  analysis  which  I  have  made  both  of  this  acid  and  of  its 
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combinatiotis  with  different  baaes^  I  think  I  have  deterifiiued 
with  considerable  certainty,  that  it  contains  0*47  of  its  weight 
of  oxygen,  and  that  it  forms  neutral  salts  with  a  quantity  of  a 
base,  whose  oxygen  is  one  third  of  that  contained  by  the  acid, 
that  is  y  =  15'§66.     Phillips  found  in  the  neutral  acetate  as 
much  as  39*6  per  cent,  of  oxide  of  copper,  for  whose  saturation 
there  would  be  required  51*17  of  acetic  acid ;  the  deficit,  which 
must  be  viewed  as  water,  is  9'33,  which  corresponds,  as  nearly 
as  can  be  expected,  with  the  supposition  that  the  oxygen  of 
the  oxide  of  copper  and  of  the  water  of  crystallization  is  the 
same,  that  is,  that,  the  salt  contains  only  two  atoms  of  water. 
Were  the  oxygen  of  the  water  1  .^  time  that  of  the  oxide  of 
copper,  according  to  PhiUips's  calculation,  the  composition  of 
the   salt  would  be  materially  different,   as  will  be  rendered 
evident  by  the  following  comparison  : 

With  2  atoms  of  water.  With  3  atoms  of  water. 

Multiples  of  oxy.  Mult,  of  oxy. 

Peroxide  of  copper  39*76  .  .  •  1 38*05  ...  1 

Acetic  acid 61*22  ...  3 49*00  ...  3 


Water 9-02  .  •.  1 12*96  ...  1 


1 

T 


The  quantity  of  oxide  of  copper  alone  indicates  decidedly 
to  which  of  these  two  calculations  our  salt  ought  to  be  referred . 
In  order,  however,  that  I  might  not  depend  entirely  upon  pre- 
ceding experiments,  according  to  v/hich  the  composition  of  this 
salt  has  been  calculated  in  the  tables  (although  there  was  no 
reason  for  doubting  their  accuracy),  I  made  a  new  experiment 
with  a  view  to  determine  with  certainty  the  quantity  of  oxide 
of  copper;  and  I  employed  for  this  purpose  crystals  of  a  salt 
which  had  never  been  dried  otherwise  then  by  long  keeping  : 
100  parts  of  this  salt  were  dissolved  in  dilute  sulphuric  acid ; 
and  after  evaporation  to  dryness,  the  excess  of  sulphuric  acid 
was  expelled,  by  ignition  over  the  flame  of  a  spirit  lamp.  The 
sulphate  of  copper,  which  was  in  the  state  of  small  white  crys- 
talline grains,  weighed  79  parts  ;  and  on  being  again  exposed 
to  a  moderate  red  heat,  it  sustained  no  additional  loss  of 
weight.  79  parts  of  sulphate  of  copper  are  equivalent  to  39'29 
parts  of  oxide  of  copper;  if  we  now  abstract  the  water  of 
decrepitation,  which  the  crystals  of  this  salt  sometimes  contain 
in  considerable  quantity,  my  result  will  be  found  to  coincide 
still  more  closely  with  calculation.  The  formula  and  compo- 
sition which  I  have  given  in  ray  Chemical  Tables  for  the  acetas 
cupricus  c.  aqua,  are  therefore  accurate. 

.2.  The  Subacelates  obtained  by  treating  Verdigris  with  Water. 

Verdigris,  when  put  into  water,  swells  up,  and  is  converted 

'  fl   doughy  mass,  composed  of  minute   crystalline  scales. 

'red  liquid;  when  in  a  state  of  concentration,  has  an 
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mtemae  dftrk  Uue  cohnt ;  Imt  it  is  diffictitt  to  wash  tli<i  ioso^ 
lobl^  portion  thoroughly  by  this  means,  because  the  crystals 
speedily  dose  up  the  pores  of  the  filter.  If  verdigrie  be  washed 
with  water  for  a  number  of  times  in  succession,  the  filtered 
liquid  continues  to  retain  its  original  intensity  of  colour  i  a 
nroof,  that  it  extracts  to  the  last  a  compound  which  requires 
for  solution  a  larM  quantity  of  water.  This  citcumstance> 
together  with  the  blue  colour  of  the  liquid,  demonstrates  suf* 
dciently,  that  the  solution  does  not  contain  merely  the  neutral 
salt,  as  has  been  stated  by  Phillips.  When  the  blue  liquid  is 
heated  almost  to  ebullition,  it  lets  fall  a  flocky  liver^'brown 
coloured  substance ;  after  this  it  becomes  green,  and  holds  in 
solution  the  neutral  salt.  If,  on  the  contr^,  th^  blue  li(]uid 
be  evaporated  in  so  moderate  a  heat,  that  it  shall  netrer  appear 
brown,  which  is  easily  done,  so  long  as  it  continues  dilute,  it 
deposits  on  the  sides  of  the  vessel,  just  at  the  edge  of  the 
solution,  a  confused  blue  coloured  saline  mass,  of  a  peculiai* 
dendritic  appearance :  the  Same  salt  accumulates  on  the  edges 
of  the  filter,  and  shoots  up  into  moss-like  excrescences.  By 
allowing  this  gradual  evaporation  to  proceed  to  a  state  of  dry- 
ness, the  blue  saline  mass  is  also  obtained,  but  mixed  with  crys-* 
tals  of  the  green  neutral  salt. 

After  the  washing  of  the  insoluble  portion  of  the  verdigris 
has  been  protracted  for  a  considerable  length  of  time,  the  liquid 
at  last  passes  through  colourless ;  and  there  remains  upon  thcj 
filter  a  blue  coloured  powder,  which  ba$  usually  a.  blackish 
tint,  where  it  hes  immediately  in  contact  with  the  paper.  Hence 
it  follows  that  cold  water  converts  verdigris  into  three  distinct 
salts,  namely,  into  the  neutral  acetate  of  copper^  and  into  two 
sub-salts,  one  of  which  is  soluble  and  the  other  insoluble  in 
water.  Verdigris  when  diffused  through  a  small  quantity  of 
hot  water  does  not  become  black.  The  solution  has  a  dark 
blue  colour,  and  contains  a  large  quantity  of  the  soluble  sub- 
salt  ;  on  cooling,  nearly  the  whole  of  this  compound  separates 
in  the  state  of  a  blue  coloured  mass,  which  does  not  exhibit 
the  slightest  indications  of  crystallization.  If  the  verdigris  be 
boiled  with  a  large  quantity  of  water,  it  is  rendered  broWn ;  and 
in  proportion  as  the  quantity  of  water  employed  for  this  pur- 
pose is  augmented,  the  lower  is  the  temperature  necessary  to 
produce  tnis  alteration,  so  that  when  the  water  is  in  great 
excess,  it  may  be  completely  effected  in  a  temperature  so  loW 
as  104^  (Fah.)  In  this  experiment  there  is  formed  a  brown  sub- 
salt  with  a  great  excess  oi  base,  and  the  solution,  provided  it 
be  very  dilute,  contains  even  a  quantity  of  uncombmed  acetic 
acid,  mixed  with  the  neutral  italt. 

Tke  Sub-salt  soluble  in  Water. — This  salt  may  be  prepared  in 
the  following  manner  *-*—«.  A  solution  of  v^digris  m  distilled 
water  is  to  oe  concentrated  in  s.  very  gentle  heat,  uhtil  th« 
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greater  portion  of  ita  saline  contents  is  deposited*  The  liquid, 
together  with  this  deposit,  is  now  to  be  heated,  until  the  whole 
of  the  latter,  which  may  consist  of  a  mixture  of  the  neutral  and 
sub-acetates,  is  redissolved,  and  the  concentrated  solution  thus 
obtained  is  to  be  mixed  with  alcohol.  After  about  an  hour, 
there  is  found  deposited  a  bulky  gelatinous  looking  mas^,  com- 
posed of  an  aggregation  of  mmute  crystals.  These  are  to  be 
collected  upon  a  linen  cloth,  and  thoroughly  washed  with  alco- 
hol. When  dry,  they  have  rather  a  pale  blue  colour. — b.  A 
boiling-hot  aqueous  solution  of  the  neutml  acetate  of  copper  is 
to  be  mixed  with  ammonia,  so  long  as  the  precipitate. tnereby 
produced  continues  to  be  redissolved.  The  liquid  is  then  to  be 
filtered.  On  cooling,  it  deposits  an  irregular  uncrystallized 
mass,  and  alcohol  separates  from  the  cold  supernatant  liquid  a 
considerable  quantity  of  the  same  compound,  in  the  form  of 
excessively  minute  crystalline  scales.  The  salts  thus  obtained 
must  be  washed  with  alcohol^  in  order  to  free  them  from  any 
adhering  portions  of  the  neutral  salt;  after  this  treatment, 
caustic  potash  disengages  from  them  no  traces  of  ammonia. 
If,  during  the  preparation  of  this  salt,  the  solutions  are  em- 
ployed in  a  state  of  too  great  dilution,  there  separates,  both 
Dv  evaporation,  and  by  the  addition  of  alcohol  to  the  solution 
01  the  neutral  sialt,  a  quantity  of  the  insoluble  sub-salt,  which, 
when  obtained  in  this  manner,  cannot  be  distinguished  by  its 
external  appearance,  from  the  soluble  sub-salt  precipitated  by 
alcohol. 

The  salt,  prepared  by  either  of  these  processes,  when  ex- 
posed for  some  hours  in  the  state  of  a  fine  powder  to  a  tempe- 
rature of  140°,  lost  ii>  different  experiments  9*5,  10,  and  10'3 
per. cent,  of  its  weight.    The  residue,  which  had  acquired  by 
this  treatment  a  greenish  tint,  was  boiled  for  an  hour  in  water 
along  with  hydrate  of  bary tes :  the  mixture  was  then  filtered, 
and  the  oxide  of  copper  washed.     The  filtered  liquid  was  freed 
from  its  excess  of  barytes  by  a  current  of  carbonic  acid  ^as, 
after  which  it  was  evaporated  to  dryness  with  a  moderate .  heat. 
The  acetate  of  barytes,  redissolved  in  water  and  filtered  from 
the  insoluble  carbonate,  gave  with  sulphuric  acid  84  of  sulphate 
of  barytes,  representing  36*8  of  acetic  acid.      The  oxide  of 
copper  was  dissolved  from  the  filter  by  an  excess  of  muriatic 
acid.    The  solution,  after  filtration,  was  heated  nearly  to  ebul- 
lition, and  a  slip  of  polished  iron  plate  was  introduced  into  it^ 
with  a  view  to  precipitate  the  copper.    The  metallic  copper, 
after  having;  been  thoroughly  washed  and  dried,  was  transferred 
into  a  smaU  apparatus  prepared  for  this  experiment,  in  which  it 
was  ignited,  first  in  a  current  of  atmospheric  air,  in  order  to 
burn  away  the  charcoal  deposited  by  the  iron,  and  afterwards  in 
a  current  of  hydrogen  gas,  in  order  to  reduce  the  oxide  of  cop- 
-.     In  this  manner,  I  obtained  34*35  of  metallic  copper> 
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equivalefnt  to  43-19  of  oxide  of  copper.  (In  other  exj^eriments  I 
obtained  from  86*6  to  86*8  of  sulphate  of  copper,  which  gives  a 
similar  residt.)  The  oxide  of  copper  and  the  acetrc  acid  amount 
together  to  79*999  ^nd  10  of  water  had  be^n  expelled  in  the 
temperature  of  140^;  consequently  10*01  of  water  still  remained 
in  combination^  that  is,  the  salt  lost  one  half  of  its  water  of 
crystallization,  by  the  application  of  heat.  43*19  of  oxide  of 
copper  contain  8*71  of  oxygen,  and  36*8  of  acetic  acid  contain 
17*3  of  oxygen,  that  is,  twice  the  quantity  of  the  oxide  of  cop- 
per, for  8*71  X  2  ==  17 -42,  The  oxygen  in  the  whole  quantity 
of  water  amounts  to  17*78,  in  one  half  of  the  water,  therefore, 
it  amounts  to  8*89 ;  a  slight  excess  over  the  oxygen  of  the 
oxide,  which  is  occasioned  undoubtedly  by  the  presence  of 
some  hygroscopic  moisture.    The  salt,  after  having  been  ex- 

Sosed  to  a  temperature  of  140°,  is  constituted  therefore  of 
atoms  of  oxide  of  copper,  4- atoms  of  acetic  acid,  and  6  atoms 
of  water.  The  salt,  before  exposure  to  heat,  contains  12  atoms 
of  water,  and  is  composed  of 

By  experiment.    By  calculatifin.      Atomi.  Mult^ofoxy. 

Peroxide  of  copper  ..  43*19   ....  43*24  .•..    3  ....  1 

Acetic  acid. 36*80   ....  37'14  ....    4   ....  2 

Water 20*01   ....  19*62   ....  12 2 

The  insoluble  Sub-sa It, --This  compound  may  be  prepared  by 
allowing  verdigris  to  swell  up  in  water,  and  afterwards  filtering 
it  through  coarse  linen,  which  retains  any  impurities  which  may 
have  existed  in  the  verdigris,  but  allows  the  minute  scaly 
crystals  to  pass  freely  between  its  threads.  The  crystalline 
scales  are  now  to  be  separated  by  pouring  the  whole  of  the 
filtered  portion  upon  fine  cambric.  They  should  be  pressed 
closely  together  and  washed  a  few  times  with  water;  after  this, 
they  should  be  transferred  upon  a  paper  filter,  and  thoroughly 
washed  with  alcohol.  When  obtained  in  this  manner,  they 
constitute  a  mass  of  small  light  blue  shining  crystalline  scales, 
having  a  deeper  and  purer  blue  colour,  than  the  preceding  solu« 
ble  sub-salt.  Dried  in  a  temp,  of  212^,  they  lose  only  an  incon- 
siderable (quantity  of  hygroscopic  water,  and  sustain  no  altera- 
tion in  their  appearance.  When  put  into  water,  they  swell  up, 
as  happens  with  verdigris,  into  a  pasty  mass. 

Calcined  in  a  balanced  porcelain  crucible,  this  salt  left  64-25 
per  cent,  of  its  weight  of  peroxide  of  copper.  This  calcination 
can  be  advantageously  accomplished  only  when  the  sub-salt  is 
in  the  state  of  hard  lumps,  and  when  the  crucible  is  covered 
pretty  closely  with  its  lid  until  the  whole  of  the  acid  be 
expelled :  unless  these  precautions  be  attended  to,  the  combus- 
tion of  the  mass  is  accompanied  with  slight  detonations,  and 
a  portion  of  the  oxide, of  copper  is  carried  off  mechanically  by 
the^  disengaged  gases.     In.  another  experiment,  I.  obtained 

o2 
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129*4  jpflrtd  of  sulphate  of  copper  by  Bftturating  100  parts  of  the 
salt  tf  tth  sulphuric  acid,  expelling  the  excess  of  acia  by  evapo-^ 
ration,  and  exposing  the  dry  mass  to  a  low  red  heat,  luis 
corresponds  with  6i*S6  peroxide  of  copper.  A  different  quan^ 
tity  of  the  same  salt,  decomposed  by  hydrate  of  barytes  in  the 
manner  described  in  the  analysis  of  the  sub-salt,  yielded  63  per 
cent,  of  sulphate  6f  barytes,  equivalent  to  27'6  per  cent  of  acetic 
acid.  For  the  water,  therefore,  there  remains  8'04  per  cent. 
The  oxygen  of  the  oxide  of  copper  is  12*98,  of  the  acetic  acid 
12*97,  and  of  the  water  7*15;  consequently,  the  acid  and  base 
contain  equal  quantities  of  oxygen,  and  the  water  contains  half 
as  much  as  the  oxide.    The  composition  of  this  salt  is  therefore 

By  experiment.    By  calculatioiu      Atoms.  Mult,  of  oxy. 

Peroxide  of  copper .  . .  64-36  . .  ^  *  ^-82  ..  •  •  3  * . .  *  2 
Acetic  acid  •  .  ^ . .  •  • « .  27-60  .  •  ^«  27*83  •  •  • .  2  «...  2 
Water *..    8*04  ....    7-35  •...  3   ....  1 

If  the  salt  contained  4  atoms  of  water,  in  which  case  it  might 
be  regarded  as  coiMiosed  of  1  atom  of  neutral  anhydrous* 
acetate  of  copper,  .aUa-S  atoms  of  hydrate  of  peroxide  of  cop- 
per, the  quantity  qf  (liiide  would  amount  only  to  63*27  percent.; 
but  in  ttie  analysis  both  of  this  specimen  of  the  salt,  and  of 
others  prepared  on  different  occasions^  I  have  invariably  ob- 
tained more  than  64?  per  cent,  of  peroxide  of  topper.  At  the 
commencement  of  my  examination  of  this  salt,  I  felt  disposed  to 
suspect  that  the  difibrences  of  colour  which  it  exhibits  might 
be  occasioned  by  a  compound  of  this  nature  with  hydrated  per- 
oxide of  copper,  which  would  probably  possess  a  blue  colour, 
and  that,  on  the  contrary,  the  green  vanety  might  be  nothing 
else  than  an  ordinary  sub-salt.  But  experiment  does  not  appear 
to  corroborate  this  conjecture.  ^  ^^ 

If  a  boiling  hot  solution  of  acetate  of  copper  be  mixed  with 
caustic  ammonia  so  long  as  the  precipitate  continues  to  be 
redissolved,  and  if  after  this  treatment  it  be  kept  for  some 
hours  in  a  temperature  of  about  140®,  there  is  deposited  a  blue 
crystalline  salt,  agreeing  in  composition  with  the  preceding. 
If  the  liquid  be  now  allowed  to  cool,  it  deposits  tile  neutral 
acetate  in  crystals,  and  the  soluble  sub-salt  in  a  cohering 
spongy  uncrystallized  mass. 

If  a  solution  of  the  neutral  salt  be  precipitated  by  caustic 
ammonia,  with  the  precaution  that  the  whole  of  the  acetic  acid 
shall  not  be  combined  with  the  alkali,  we  obtain  a  green 
coloured  gelatinous  substance,  which  after  having  been  washed 
becomes  nght  blue  coloured,  but  is  never  in  the  slightest  degree 
crystallised.  Towards  the  conclusion  of  the  washing,  alcohol 
must  be  employed  in  place  of  water,  otherwise  It  will  become 
black.  This  compound  does  not  swell  up  when  put  into  water, 
"  property  which  seems  to  belong  peculiarly  to  the  -crystalline 
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scales.    Qa  b^ipg  .examined,  it  waa  found  topoBgeas  exactly 
the  same  comppsitiop  with  the  salt  last  analyzed. 

This  sub-salt  I  have  besides  obtained  by  still  different  pro- 
cesses. For  example,  when  hydrated  peroxide  of  copper  is 
macerated  for  some  hpurs  in  a  solution  of  the  neutral  acetate, 
it  is  converted  into  a  light-grev  coloured,  heavy,  pulverulent 
powder,  which,  when  taken  irom  the  liquid  and  washed, 
becomes  green.  If  a  concentrated  boiling  hot  solution  of 
acetate  of  copper  be  mixed  with  caustic  ammonia,  with  the 
precaution  ^bat  no  excess  of  the  alkali  b^  added,  we  obtain  a 
neavy  granular  precipitate,  of  a  dull  greyish  green  colour,  and 
which  IS  uncomn^Qj^ly  easily  washed.  Under  a  microscope  this 
compound  appears  to  consist  of  transparent,  cubical  crystals, 
having  their  corners  rounded  off.  *  When  heated,  they  decrepi- 
tate. All  these  dissimilar' varieties,  when  treated  with  sulphuric 
acid,  yielded  129;4  parts  of  sulphate  of  copper  for  every  100 
parts'  of  the  dried  salt :  they  all  appeared  therefore  to  consti- 
tute the  same  sub-acetate. 

This  combination,  therefore,  is  the  most  easily  formed,  and 
possesses  the  best  defined  composition  of  all  the  sub-acetates  of 
copper.  The  acetic  acid  is  combined  in  it  with  thrice  as  much 
oxide  as  in  the  neutral  salt.  Since  in  this  salt,  the  oxygen  of  the 
water  of  crystallization  is  only  one  half  of  what  is  contained  by 
the  peroxide  of  copper,  I  attempted,  by  digesting  sub-sulphate 
of  copper  in  a  solution  of  acetate  of  soda,  to  produce  an  analo- 
gous compound,  in  which  the  oxygen  of  the  wat6r  and  of  the 
oxide  would  be  equal ;  but  no  mutual  decomposition  took  place 
between  the  two  salts. 

In  the  three  salts  now  analyzed  we  have  found,  therefore,  that 
the  oxide  of  copper  combines  with  the  acetic  acid  in  the  multi- 
ples in  which  oases  usually  combine  with  acids  containing 
3  atoms  of  oxygen,  namely,  1,  1*5,  3.  What  is  the  constitution 
of  verdigris  ? 

3.  Verdigris.  ^ 

Verdigris  occurs  in  commerce  under  very  different  appear- 
ances ;  sometimes  it  is  green,  sometimes  it  is  bluish  green,  and 
very  frequently  it  has  a  beautiful  blue  colour.  Sometimes  it 
dissolves  in  acetic  acid,  without  leaving  any  residue  of  mecha- 
nically intermixed  impurities,  while,  on  other  occasions,  it 
leaves  undissolved  a  considerable  quantity  of  protoxide  of  cop- 
per. In  general,  however,  we  may  refer  it  to  one  or  other  of 
two  principal  varieties,  the  green  and  the  blue.  These  colours 
are  most  accurately  distinguished,  when  the  compounds  are  in 
the  state  of  powder.  What  difference  in  the  processes  of  ma- 
nufacture occasion  this  dissimilarity  in  appearance^  I  have  been 
unable  to  discover ;  because  I  procured  the  specimens  for  my 
experiments  from  merchants  who  were  ignorant  of  the  places 


198  M.  Behxlius  <ni  the  Combinations  of  ^  [Sepv. 

from  which  their  stock  of  verdigris  had  been  obtained.  I  satis- 
fied myself,  therefore,  with  selecting  for  this  examination  the 
greenest  and  the  purest  blue  coloured  specimens  in  my  pos- 
session, 

1.  The  Green  Variety. — Dried  in  the  state  of  powder,  in  the 
open  air,  this  variety  left  aft^r  calcination  from  44  to  44*'6  per 
cent,  of  peroxide  of  copper.  When  previously  dried  in  a  tem- 
perature of  140°,  it  left  from  49  to  50  per  cent.  100  parts  of  a 
quantity  dried  in  this  manner,  on  being  analyzed  by  hydrate  6( 
barytes  according  to  the  process  already  detailed,  yielded  83'33 
parts  of  sulphate  of  barytes,  and  49*86  parts  of  peroxide  of  cop- 
per. This  variety  of  verdigris,  therefore,  when  dried  in  a  tem- 
perature of  140°,  was  composed  of 

Peroxide  of  copper 49*86  containing  oxygen  10*07 

Acetic  acid 36*66  17-23   : 

Water,  including  loss  •.. .  13*48         .  11*88 

The  quantity  here  stated  as  water,  comprehends  also  certain 
foreign  admixtures,  which  were  in  too  minute  a  state  of  division 
to  admit  of  being  separated  without  loss.  The  result  demon-^ 
strates  pretty  decisively,  that  the  mass  was  a  mechanical  mix- 
ture, in  which  the  sub-salt  soluble  in  water  formed  a  principal 
constituent.  The  property  which  the  soluble  sub*salt  possesses 
of  giving  off  half  its  quantity  of  water  when  dried  in  a  tempera- 
ture of  140°,  is  an  additional  proof  that  it  constitutes  a  chief 
ingredient  in  this  variety  of  verdigris,  because  the  latter  itself 
loses  about  10  p.  c.  of  water  when  exposed  to  a  similar  degree 
of  heat. 

2.  The  Blue  Variety. — I  obtained  a  remarkably  pure  speci- 
men of  this  variety,  which,  when  examined  under  a  magnirying 
glass,  was  found  to  consist  of  an  aggregation  of  very  minute, 
shining,  crystalline  scales.  Its  powder  had  an  uncommonly 
beautiful  and  pure  pale  blue  colour,  resembhng  that  of  the  blue 
carbonate  of  copper^  when  pulverized.  Dried  in  a  temperature 
of  68°,  and  analyzed  by  hydrate  of  barytes  and  by  the  precipi- 
tation of  metallic  copper,  in  the  manner  already  described,  100 
parts  of  it  yielded 

Atoms. 

Peroxide  of  copper  • .  43*34  containing  oxygen    8*74   I 

Acetic  acid 27-45  12*90    1 

Water 29*21  27*97   6 

This  result  coincides  with  that  of  Phillips,  and  demonstrates 
that  the  oxygen  of  the  acetic  acid  is  li  times  that  of  the  base, 
and  that  the  oxygen  of  the  water  is  thrice  that  of  the  base. 
The  blue  species  of  verdigris,  therefore,  constitutes  an  indi^ 
putable  exception  to  the  empirical  law.  So  long  as  we  continue 
unacquaintea  with  any  other  varieties  of  this  compound,  it- wilt 
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be  difficult  to  decide  with  perfect  certainty^  whether  its  consti- 
tution forms  an  actual  exception  to  the  law,  or  whether  its. 
component  parts  may  not  be  considered  to  be  in  conformity 
with  the  law^  but  merely  associated  in  more  complicated  com- 
binations. 

I  shall  here^  without  however,  professing  to  attach  to  it  any 
particular  importance,  explain  tne  view  which  I  have  endea- 
voured to  take  of  the  constitution  of  this  compound.  I  dried 
100  parts  of  the  pulverized  blue  verdigris  in  a  steam  bath  in  the 
temperature  of  212^,  until  it  ceased  to  sustain  any  farther  loss 
of  weight.  The  residue  weighed  76*66  parts.  The  powder 
had  by  this  treatment  diminisned  considerably  in  volume^  and 
had  acquired  a  fine  sreen  colour.  These  76-d5  parts  are  com- 
posed according  to  the  preceding  analysis  of 

Peroxide  of  copper 43*34  containing  oxygen    8*74 

Acetic  acid 27-46  12-90 

Water 6-76  5-12 

The  oxygen  of  the  water  possesses  no  determinate  relation  to 
that  of  the  oxide  of  copper :  but  if  we  suppose  that  the  blue 
variety  of  verdigris  is  resolved,  in  consequence  of  the  separa- 
tion of  water,  into  neutral  acetate,  and  insoluble  sub-acetate^ 
(in  which  the  acid  saturates  thrice  as  much  base  as  in  the  neu- 
tral salt,)  both  retaining  their  usual  quantity  of  water  of  crystal-^ 
lization,  the  mixture  would  consist  of  an  atom  of  each,  namely. 


/ 


Cu  A«  +  2  Aq 
Cu»  A*  +  3  Aq. 

That  is,  the  oxide  of  copper  existing  in  it  would  contain 
8  atoms  of  oxygen,  and  the  water  6.  Now  8:6::  8*74  :  6-46. 
That  the  expenmental  determination  of  the  water  falls  some- 
what short  of  the  theoretic,  is  occasioned  probably  by  all  the 
verdigris  of  commerce  containing  a  slight  admixture  of  the  inso- 
luble sub-acetate.  The  calculation  is  of  course  made  on  the 
supposition  that  the  verdi^is  is  in  a  state  of  complete  purity. 
It  is  therefore  pretty  certam,  that  a  temperature  of  212^  alone, 
without  requinng  the  intervention  of  water,  decomposes  verdi- 
gris into  an  atom  of  neutral,  and  an  atom  of  sub-acetate.  We 
liave  also  seen  that  water,  both  when  cold  and  hot,  is  capable 
of  accomplishing  the  same  alteration.  It  cannot  be  doubted 
then,  that  in  this  compound  the  constituents  are  retained  in 
union  by  very  feeble  amnitics. 

1  at  first  conjectured,  that,  in  the  preparation  of  verdigris, 
the  accession  of  oxygen  is  so  limited,  that  an  acetate  of  pro-;- 

toxide  of  copper  only  (Cu  A)  is  in  the  first  instance  formed, 
and  that  this  compound,  by  absorbing  oxygen  from  the  atmo- 
sphere, is  gradually  converted  into  a  salt  ofperoxide,  through  a 


pirocMi  •iuiUilf  to  that  hy  which  epigem>u$  cryfttak  are  pro- 
duced in  the  mioeral  kingdom :  it  was  easy  to  couceive  that 
81006  the  salt  of  protoxide  retains  its  solid  form  during  the 
whole  period  of  its  transformation!  the  constituents  of  the  com- 
pound into  which  it  is  finally  changed  might  be  held  together 
mechiinicatty  in  very  different  proportions  from  those  in  which 
they  would  naturally  combine,  when  enjoying  a  state  of  com- 
plete freedom.  1  had  previously  ascertained  that  when  verdi- 
gris is  distilled  in  close  vessels  with  a  very  slowly  augmented 
heat,  there  is  obtained  at  a  certain  period  of  the  process  a 
white  sublimate,  which  sometimes  fills  the  cavity  of  the  retort 
with  a  light  aggregation  of  crystals^  resembling  wool.    This 

sublimate  is  anhydrous  acetate  of  protoxide  of  copper  (Cu  A). 
I  attempted,  by  exposing  it  to  a  moist  atmosphere,  to  convert 
it  intp  a  compound  containing  the  acid  and  base  united  in  the 
same  manner  as  in  verdigris,  but  it  underwent  no  alteration. 
Whep  kept  in  water,  it  is  decomposed,  hydrate  of  protoxide  of 
copper  separating  in  the  state  of  a  yellow  powder,  and  neutral 
acetate  ox  peroxide  of  copper  passing  into  solution,  in  propor- 
tion as  the  salt  of  protoxide  absorbs  a  maximum  of  oxygen  from 
the  atmosphere.  1  stratified  thin  plates  of  polished  copper  with 
pulverized  neutral  acetate  of  peroxide  of  copper  made  into  a 
paste  with  water,  and  exposed  the  whole  for  two  months  to  an 
atmosphere  which  was  constantly  changing,  but  taking  care, 
during  the  whole  of  that  period,  to  preserve  the  mass  in  a  state 
of  saturation  with  moisture.  At  the  conclusion  of  the  experi- 
ment, the  metallic  plates  were  found  covered  with  an  incrusta- 
tion, of  small,  silky,  shining,  blue*coloured  crystals  of  the  blue 
variety  of  verdigris ;  and  these,  being  separated  and  dried  in 
the  open  air,  yielded  precisely  the  same  analytical  results  as  the 
verdigris  which  occurs  in  commerce.  This  result  totally  refutes 
the  idea  of  an  epigenous  formation  of  verdigris,  and  demon- 
strates that  copper,  with  the  assistance  of  acid  and  water, 
acquires  the  property  of  combining  with  the  previously  formed 
neutral  salt. 

It  appears  to  me  not  unlikely  that  the  opinion  of  Proust,  who 
regarded  verdigris  as  a  compound  of  tne  neutral  salt  with 
hydrated  peroxide  of  copper  and  water  of  crystallization,  may, 
perhaps,  prove  the  most  accurate.  I  h&ve  already  endeavoured 
to  show  tnat  the  blue  carbonate  of  copper  (azure  copper  ore)  is 
composed  of  an  atom  of  hydrate  of  peroxide  of  copper,  and  two 
atoms  of  neutral  carbonate  of  copper ;  and  also  that  the  artifi- 
cial carbonate  of  zinc  and  magnesia  alba  are  both  analogous 
compounds  of  hydrate  find  carbonate.*  More  recently,  an 
English  philosopher  f  has  discovered  a  blue  crystallized  mineral 

*  Afh.  i  Fyiik,  &e.  i^.  IS,  et  seq. 
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composed  of  an  atomof  fiulplmte  of  lead  and  an  atom  of  hyvkaletd 

•  •  • •    ••• 

peroxide  of  copper  (C  Ao*  rf  Pb  S*).  Is  it  not  equally  possible 
that  hydrated  peroxide  oi  copper  may  combine^  under  favourable 
circumstances,  with  acetate  of  copper?  It  may  be  objected  that 
the  quantity  of  water  is  greater  than  is  required  to  form  a 
hydrate ;  but  such  also  is  the  constitution  of  the  combinations  of 
oxide  of  zinc  and  of  magnesia  already  alluded  to,  and  it  is 
surely  npt  assuming  too  much  lib  admit  an  excels  of  water 
which  is  only  double  the  water  of  crystalUs^ion  pontain^d  by  the 
two  compounds  when  separate*    On  this,  supposition,  th^  for* 

mula  for  the  constitution  of  verdigris  would  be  Cu  A'  +  Cu  Aq'S 

instead  of  Cu  A  +  6  Aq.»  We  may  add,  that  if  the  constitu- 
tion of  verdigris  were  correctly  represented  by  the  latteir  simple 
formula,  it  would  be  difficult  to  expect  so  remarkable  a  mobinty 
among  its  constituents,  that  the  weakest  chemical  force  dis- 
unites then,  and  causes  tbem  to  combine  in  different  proportions 

4.  Black  Sub*acetate  of  Copper. 

When  the  soluble  sub-salt  is  heated  in  a  dilute  solution,  it 
deposits  a  ilocky  liver-brown  coloured  substance,  which,  when 
received  upon  a  filtery  washed,  and  dried,  appears  .blacky  and 
soils  strongly  every  thing  with  which  it  comes  in  contact.  This 
substance  passes  readily  through  the  filter,  and  renders  the 
water  turbid  whenever  we  begin  to  wash  it.  If  it  be  washed  so 
long  as  the  water  continues  to  dissolve  out  any  copper,  and  if 
the  filtered  liquid  be  evaporated  to  dryness,  there  is  left  upon 
the  glass  a  thm,  transparent,  colourless  film,  resembling  a  coat-^ 
ing  of  varnish.  This  proceeds  from  the  brown  salt,  which  had 
been  dissolved  by  the  water. 

If  it  be  prepared  by  boiling  verdigris  or  the  insoluble  subsalt 
in  water,  the  filtered  liquid  is  more  easily  obtained  transparent ; 
but,  in  this  case,  a  portion  of  the  insoluble  green  salt  always 
escapes  decomposition,  and  remains,  therefore,  intermixed  with 
the  precipitate. 

100  parts  of  this  black  subsalt  dried  in  a  temperature  of  150^, 
on  being  analyzed  by  hydrate  of  barytea,  and  by  precipitating 
the  copper  with  a  plate  of  iron,  yielded  from  5*6  to  6'7  parts  of 
sulphate  of  barytes,  and  from  91*6  to  92*5  parts  of  peroxide  of 
copper.  In  another  experiment,  in  which  the  salt  was  decom- 
posed with  sulphuric  acid,  I  obtained  1 83*95  parts  of  sulphate  of 
copper  =  91*46  peroxide  of  copper.  The  mean  of  these  analy- 
ses indicates  92  per  cent,  of  peroxide  of  copper,  whose  oxygen 

*  I  think  it  probable  that  compounds  may  hereafter  be  formed  containing  a  stiH 
larger  proportion  of  hydrated  oxide  of  copper ;  fbr  in  the  verdigris  which  I  prepared,  I 
observed  portions  of  an  intense  and  pure  dark  blue  colour,  irfmio  quantity,  ooveret, 
was  too  inconnitemble  (br  purpques  of  an  analytiQal  emnintion* 
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is  18*56.    5*6  parts  of  sulphate  of  barytes  are  equivalent  to5'45 

tarts  of  acetic  acid,  whose  oxygen  is  1*151;  but  1*151  x  16  = 
8416.  For  the  water  there  remains  6'55,  whose  oxygen  is 
4*934 :  this  again  is  only  a  very  little  more  than  four  times  the 
oxygen  of  the  acetic  acid,  or  one-fourth  of  that  of  the  peroxide 
of  copper.    This  salt  is  therefore  composed  of 

By  experiment.        By  calculation.  Atomt.    . 

Peroxide  of  copper 92-00   . . 92-30   24 

Acetic  acid 2*45   2*44   1 

.   Water 5*55   5-26   12 

The  following  is  a  summary  of  the  results  to  which  I  have 
been  conducted  by  the  experiments  detailed  in  this  memoir. 

1.  Acetic  acid  is  capable  of  combining  with  peroxide  of  cop- 
per in  the  following  proportions  : 

1.  Neutral  acetate  of  peroxide  of  copper  =  Cu  A^  +  2  Aq 

2.  Blue  verdigris. =  Cu  A  +  6  Aq 

3.  Soluble  subsalt =  Cu^  A*  +  12  Aq 

4.  Insoluble  subsalt , =  Cu^  A^  +  3  Aq 

6.  Black  or  brown  subsalt « =  Cu^^  A  -f  12  Aq . 

If  the  quantity  of  base  in  the  neutral  salt  be  regarded  as  unity, 
its  quantity  in  the  others,  when  compared  with  the  same  quantity 
of  acid,  will  be  found  to  constitute  multiples  of  the  unit  by  the 
numbers  1-^,  2,  3,  and  24  (48  ?).  In  the  first  salt,  the  base  is 
combined  with  twice  as  much  acid  as  in  the  second  ;  and  in  the 
third,  with  twice  as  much  as  in  the  fourth. 

2.  Of  all  these  salts  the  second  has  the  simplest  composition, 
and  consists,  if  the  calculation  be  made  directly  from  the  weight 
of  its  component  parts,  of  the  simplest  number  of  atoms ;  but  it 
possesses  a  property  which  is  directly  contradictory  of  this  sup- 
posed simplicity  of  constitution,  for  its  ingredients  are  retained 
in  union  by  weaker  affinities  than  in  any  of  the  other  combina- 
tions of  acetic  acid  and  peroxide  of  copper,  and  have  a  greater 
tendency  to  separate,  and  to  recombine  in  other  proportions.  A 
temperature  of  140^  decomposes  it,  with  the  loss  of  a  portion  of 
its  chemically  combined  watei,  into  an  atom  of  the  first  and  an 
atom  of  the  fourth  salt.  A  sufficient  quantity  of  cold  water 
decomposes  it  into  an  atom  of  the  first,  an  atom  of  the  third,  and 
two  atoms  of  the  fourth  salt;  and  a  sufficient  quantity  of  boihng 
water  decomposes  it  into  a  large  number  of  atoms  of  the  first  • 
salt,  and  a  very  few  of  the  fifth.  From  all  these  circumstances, 
together  with  this,  that  in  the  salt  the  oxygen  of  the  acid  in 
not  a  multiple  by  a  whole  number,  but  by  l.,j-  of  the  oxygen  of  * 
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the  base^  4t  appears  probable  that  the  blue  variety  of  verdigris 
does  not  possess  so  simple  a  constitution  as  is  indicated  by  the 
foregoing  formula,  but  that  it  may  be  a  compound  of  the  first 
salt  with  hydrated  peroxide  of  copper  and  water  of  crystalliza- 
tion ;  on  these  grounds,  its  composition   would,  perhaps,  be 

•  •  •  _»        •  • 
more  accurately  represented  by  the  fbrmula  Cu  A*  +  Cu  Aq*  + 
10  Aq,  in  the  Last  term  of  which,  the  water  of  crystallization  is 
distinguished  from  the  portion  which  acts  as  an  acid  when  in 
combination  with  the  peroxide  of  copper. 


Article  VII. 

Reply  to  M.  Vauquelin's  Remark  on  a  supposed  Contradiction  in 

Dr,  Thomson's  System  of'  Chemistry. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

0£NTL£M£N,  Glatgow^  Avg.  10,  1884. 

On  my  return  home  yesterday  from  Berwickshire,  I  found  the 
number  of  your  journal  for  the  present  month  lying  on  my  table. 
My  attention  was  naturally  attracted  to  the  notice  in  p.  147 
translated  from  the  Ann.  de  Chim.  and  entitled  "  Note  on  a 
Contradiction  in  Thomson's  System  of  Chemistiy  respecting 
Phosphuretted  Hydrogen  Gas.  By  M.  Vauquelin.*^  M.  V.  ob- 
serves, that  I  state  in  the  first  place  that  phosphuretted  hydrogen 
contains  its  own  volume  of  hydrogen  united  to  a  volume  of 
phosphorus  vapour;  that  when  it  is  exposed  to  the  direct  rays 
of  the  sun,  a  Quantity  of  phosphorus  is  deposited,  and  bihydro- 
guret  of  phosphorus  obtained  ;  and  that  wnen  sulphur  is  heated 
in  bihydroguret  of  phosphorus,  the  bulk  is  doupled,  and  two 
volumes  ofsulphuretted  hydrogen  obtained.  M.  Vauquelin  then 
goes  on  to  show,  that  these  two  statements  are  inconsistent  with 
each  other,  and  that  when  sulphur  is  heated  in  phosphuretted 
hydrogen  gas,  only  a  very  slight  increase  of  bulk  takes  place. 
He  mentions  also  that  the  deposition  of  phosphorus  takes  place 
without  any  exposure  to  the  sun's  rays,  and  more  rapidly  during 
the  night  and  in  a  dark  place  than  during  the  day. 

Had  M.  Vauquelin  paid  attention  to  the  account  whioh  I  have 
given  of  bihydrogui^et  of  phosphorus  in  the  passage  of  my 
System  of  Chemistry  which  he  quotes,  he  would  have  seen  the 
cause  of  the  apparent  contradiction  which  he  notices.  It  is 
owing  to  my  having  supposed  that  phosphuretted  hydrogen  gas, 
when  altered  by  keeping,  is  converted  into  the  gas  which  Sir  H. 
Davy  obtained  by  heating  hydrated  phosphorous  acid,  and  which 
he  described  in  Phil.  Trans,  for  1812,  p.  408.  To  this  account 
I  referred  in  my  System,  thus  pointing  out  the  source  whence  I 
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derived  my  knowledge  of  the  properties  of  bibydroguret  of  plios* 
phorus. 

Davy  found  that  the  bulk  of  this  gas  was  doubled  when 

Jotassium  was  heated  in  it^  or  when  sulphur  was  sublimed  in  it. 
[e  states  that  three  volumes  of  it  require  for  complete  combus- 
tion more  than  five  volumes  of  oxygen  gas ;  and  that  it  is  a 
compound  of  one  part  by  weight  of  hydrogen  and  five  parts  of 
phosphorus.  Now  this  (when  the  requisite  corrections  are 
made)  is  the  same  as  if  he  had  said  that  it  is  a  compound  of  two 
atoms  hydrogen  and  one  atom  phosphorus.  In  consequence  of 
these  statements  of  Davy,  I  thought  myself  entitled  to  conclude 
that  the  gas  which  he  described  was  a  compound  of  two  atoms 
hydrogen  and  one  atom  phosphorus,  and  I  called  it  in  conse- 
quence bihydroguret  of  phosphorus. 

I  had  myself  determined  by  experiment  that  when  phosphu- 
retted  hydrogen  sas  is  left  for  some  time  over  water  or  mercury, 
it  deposits  phospnorus  without  any  perceptible  alteration  in  its 
bulk,  loses  the  property  of  burning  spontaneously  when  mixed 
with  atmospheric  air,  and  yet  still  continues  a  compound  of 
phosphorus  and  hydrogen.  Hence  I  inferred  that  it  had  become 
the  identical  gas  described  by  Davy.  But  I  made  no  experi- 
ments on  the  effect  produced  on  it  by  potassium  and  sulphur, 
relying  on  the  accuracy  of  Davy's  statements. 

But  I  still  considered  that  it  would  be  necessary  to  determine 
the  point  by  direct  experiments ;  and  more  than  two  years  have 
elapsed  since  I  set  about  examining  the  subject.  I  left  a  quan- 
tity of  pure  phosphuretted  hydrogen  in  a  graduated  glass  jar 
over  mercury  for  six  months ;  namely,  from  January  to  August. 
The  mercurial  trough  was  placed  nearly  in  the  middle  of  my 
laboratory,  which  is  a  large  room,  and  so  that  the  sun  never 
shone  on  the  gas.  Another  jar  filled  with  the  same  gas  was 
placed  over  mercury  in  the  dark,  and  left  for  the  same  length  of 
time.  But  it  must  have  been  accidentally  overturned,  and  again 
replaced  by  some  person  ;  for  when  I  examined  the  gas,  I  found 
it  to  be  common  air.  The  gas  standing  in  the  middle  of  the 
laboratory  had  not  sensibly  altered  its  bulk ;  but  a  portion  of 
phosphorus  had  been  deposited  on  the  inside  of  the  jar.  It  did 
not  burn  when  mixed  with  common  air  or  oxygen  gas ;  but 
still  had  the  peculiar  smell  which  characterizes  phosphuretted 
hydrogen  gas.  Its  bulk  was  not  in  the  least  altered  by  sublim- 
ing sulphur  in  it,  so  that  in  this  respect  (as  Vauquelin  states)  it 
resembles  phosphuretted  hydrogen,  and  differs  from  Davy's  gas. 
One  volume  of  it  required  for  complete  combustion  1^  volume  of 
oxygen  gas.  When  a  volume  of  it  is  mixed  with  0*75  volume  of 
oxygen,  and  an  electric  spark  is  passed  through  the  mixture^ 
detonation  takes  place,  and  the  oxygen  disappears ;  but  the  resi- 
dual gas  is  within  one-seventh  of  a  volume,  and  on  adding 
another  half  volume  of  oxygen  gas,  it  may  be  detonated  again. 
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and  (he  whole  disappears.  Thus  it  cannot  be  (consumed  com^ 
pleiely  by  two  different  proportions  of  oxygen  gas,  which  dis- 
tinguishes it  from  phosphuretted  hydrogen  gas. 

The  effect  produced  by  subliming  sulphur  in  this  gas  shows 
that  it  contains  its  own  volume  of  nydrogen  gas.  Hence  the 
hydrogen  in  a  volume  of  it  will  require  for  combustion  half  a 
volume  of  oxygen  gas.  The  remaining  0*76  volume  of  oxygen 
gas  must  have  combined  with  the  phosphorus  vapour^  and  con- 
verted it  into  phosphoric  acid.  Now  phosphorus  vapour  requires 
for  this  its  own  volume  of  oxygen  gas.  Thus  it  is  evident  that 
phosphuretted  hydrogen  gas  when  left  standing  over  mercury 
loses  one-fourth  of  its  phosphorus,  and  becomes  a  compound  of 

Sp.  gr. 

1  volume  hydrogen  gas « «  0-0623 

4  volume  phosphorus  vapour.  •  •  • « « ^  .0*6250 


m^m 


0-6876 

So  that  its  specific  gravity  is  reduced  from  0*9027  to  0'6875,  and 
it  contains  just  ten  times  as  much  phosphorus  by  weight  as  of 
hydrogen.  It  is  a  compound  of  4  atoms  hydrogen  and  3  atoms 
pnosphorus. 

M.  Vauquelin  will  see  from  the  above  statement  that  the  ^as 
in  question  is  not  the  same  as  Davy's  gas  to  which  I  gave  tlie 
name  of  bihydroguret  of  phosphorus  (a  narsh  term,  but  express 
sive  of  the  composition  of  the  gas).  We  may  call  it,  for  the 
sake  of  distinction,  subphosphuretted  hydrogen  gas. 

Thus  phosphorus  and  hydrogen  gas  unite  in  at  least  three 
proportions;  viz. 

Hydrogen.    Phosphorus. 

1.  Phosphuretted  hydrogen  composed  of.  ..  1  atom  +  1  atom 

2.  Subphosphuretted  hydrogen 4  +3 

3.  Bihydroguret  of  phosphorus 2  +1 

lam,  &c.  Thomas  Thomson.. 


Article  VIII. 

Oft  an  Anomaly  presented  by  the  Combination  of  Potassium  and 
Oxygen  /  with  some  general  Observations  on  Combination,  By 
the  ftev.  J.  B.  Emmett. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

OSKTIiEMBK,  Oreift  Outehtm^  Aug.  6,  10H. 

In  estimating  the  specific  gravity  of  oxygen  as  it  exists  in 
different  solid  compounds,  potash  presents  a  temarkable  pfae&o- 
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menon.  According  to  the  tables  in  Brando'd  CbemiBtvy)  "wliich 
seem  to  be  generally  verjr  exacts  the  atomic  weight  of  oxygen  is 
7*5;  the  atom  of  potassium  is  37*5;  its  specific  gravity  *86. 
Protoxide  of  potash^  by  the  combustion  of  potassmm  in  dry 
oxygen  is  45,  and  its  specific  gravity  is  2*5.    Now  the  Tolume 

ofabody  =  ^^^^^. 

■^  Its  sp.  gr. 

Therefore  the  volumeof  an  atom  of  potassium  =  ttzu^  44*1 1, 

45 

and  the  volume  of  an  atom  of  dry  potash  =  —  =  18. 

The  volume  occupied  by  the  atom  of  oxygen  in  this  compound 
=  volume  of  potasn  —  volume  of  potassmm  =  18  —  44*11  = 
—  26*11 ;  so  that  37*6  parts  by  weight  of  potassium  occupy  a 
volume  which  may  be  represented  by  44*11 ;  by  combustion,  it 
combines  with  7*5  parts  by  weight  of  oxygen,  and  the  volume 
becomes  18 ;  consequently  the  space  occupied  by  the -oxygen  is 
negative,  i.  e.  26*1 1  of  space  less  than  0,  which  is  absurd.  Since 
the  above  numbers  are  the  result  of  the  most  careful  experi- 
ments, the  subject  is  of  great  importance,  inasmuch  as  it  is  a 
singular  anomaly,  and  intimately  connected  with  the  first  princi- 
ples of  chemical  philosophy.  If  the  particles  of  all  solids  be  at 
all  times  in  contact  with  each  other,  as  I  have  supposed  in  all 
my  former  papers,  so  extraordinary  an  effect  cannot  result  from 
any  known  property  of  combination ;  for  (as  I  have  proved  in  a 
former  paper)  if  a  solid  be  heated  to  its  fusing  point,  and  its 
temperature  next  reduced  to  the  true  zero,  the  utmost  possible 
diminution  is  j.  of  the  original  volume;  or  volume  at  the  melting 
point :  volume  at  zero  ::  1  :  •}. ;  and  in  the  combination  of  bodies, 
unless  their  atoms  be  very  unequal,  no  diminution  greater  than 
this  can  be  produced.  Therefore  on  this  principle  the  effect 
cannot  be  produced. 

By  the  generally  received  hypothesis,  that  the  particles  of 
BoUds  are  never  in  contact  with  each  other,  the  phenomenon 
may  appear  to  be  accounted  for ;  for  since  the  attraction  between 
the  two  bodies  is  evidently  very  powerful,  a  great  diminution  of 
volume  may  be  supposed  to  take  place,  since  there  is  no  limit  to 
that  which  may  take  place,  except  the  distance  between  the 
particles,  which  some  philosophers  have  supposed  to  be  extrava- 
gantly large.  But  here  arises  a  great  difficulty :  suppose  the 
force  of  attraction  to  vaiy  according  to  any  assumed  law,  the 
simplest  investigation  will  show  that  there  can  be  no  force  of 
cohesion,  unless  the  particles  of  the  solid  actually  touch  each 
other ;  that  is,  it  is  only  in  contact  that  the  particles  can  be 
powerfully  urged  together  by  a  force,  which  is  indefinitely  dimi- 
nished, when  the  distance  between  their  centers  is  increased  by 
any  indefinitely  small  quantity.  This  hypothesis  then  being 
oi^osed  to  every  known  principle  of  philosophy  is  untenable. 
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.  Bosooyicb  baa  presented  it  .under  a  different  form^  and  wh^cfai 
if  it  were  correct,  would  readily  explain  the  phenomenon  under 
consideration.  He  supposes  the  particles  of  matter  to  attract 
each  other,  and  the  force  of  attraction  kt  all  greater  distances  to 
be  smaller  than  at  nearer  distances,  and  to  repel  each  other,  by 
reason  of  the  elastic  force  of  caloric,  the  repulsive  force  dimi- 
nishing more  than  that  of  attraction,  when  the  distances  are 
increased ;  he  supposes  that  upon  the  surface  of  a  particle  of 
matter,  the  repulsive  force  is  greater  than  the  other ;  hence  at  a 
certain  distance,  there  will  be  an  equilibrium,  and  this  will  be 
the  distance  of  the  particles  from  each  other.  Having  made  this 
supposition,  he  thus  accounts  for  the  force  of  cohesion :  the  par- 
ticles, being  at  that  distance  from  each  other  at  which  the  oppo- 
site forces  are  equal  to  each  other,  are  at  rest.  If  a  force  be 
applied  which  tends  to  separate  the  particles  from  each  other, 
it  their  distance  be  by  it  increased  by  the  smallest  quantity,  an 
attracting  force  resists  it,  which  force  is  called  cohesion,  because, 
since  the  force  of  repulsion  varies  inversely  as  some  higher 
power  of  the  distance  than  attraction  does,  beyond  the  distance 
at  which  there  is  an  equihbrium,  the  force  of  attraction  is  greater 
than  the  other.  Were  this  hypothesis  accurate,  the  phenome- 
non might  be  explained ;  but  there  are  many  serious  objections 
to  it.  When  particles  are  balanced  by  the  equilibrium  of  two 
opposite  forces,  they  will  constitute  a  hquid,  but  never  can  form 
a  solid ;  because,  they  have  perfect  freedom  of  motion  round  each 
other,  will  yield  to  every  impulse,  arrange  themselves  so  as  to 
have  a  horizontal  surface,  by  the  action  of  gravitation,  and  press 
upon  the  vessel  containing  them'  equally  in  all  directions ;  all 
which  are  properties  of  liquid  substances,  but  have  no  resem- 
blance whatever  to  those  of  solids.  Besides,  a  long  rod  of 
metal  ought  to  be  visibly  stretched  by  a  very  small  force,  and 
the  cohesive  force  ought  to  increase  continually,  until  the  very 
instant  of  its  being  overcome.  Again,  suppose  the  distance 
between  two  adjacent  particles  to  have  any  assumed  ratio  to  the 
iliameter  of  either  of  them,  in  any  given  solid ;  form  two  equal 
large  solids  of  the  same  substance,  and  suppose  the  force  of 

attraction  to  vary  as  :^  (D  being  the  distance  from  the  centre) ; 

place  these  at  such  a  distance  that  they  shall  be  similarly  situated 
to  the  particles  of  the  soUd ;  then  if  d  be  the  distance  between 
two  particles,  since  in  both  cases  the  diameters  are  proportional 
to  the  distances,  the  force  of  attraction  between  two  particles  : 

force  between  the  spheres  : :   -  :  tt*  so  that  unless  the  attract- 

*  d*      D«' 

ive  force  vary  inversely  as  a  higher  power  of  the  distance  than 
the  fifth,  the  attraction  between  the  spheres  must  be  very  great; 
for  although  no  force  is  visible  at  the  distance  d,  since  the 
forces  are  equal  and  opposite  at  that  distance,  the  forces  must 
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be  reiy  great,  if  so  vast  an  effect  ad  that  of  cohesion  be  their 
difference,  ^hen  d  is  very  little  increased ;  and  since  the  repul- 
sive force  is  corpuscular,  tod  cannot  operate  between  the  large 
spheres,  the  force  must  inevitably  be  enormously  great,  if  the 
hypothesis  be  true  ;  but  none  whatever  is  observed. 

A^ain :  According  to  this  hypothesis,  take  away  the  force  of 
repulsion,  and  that  of  attraction  is  very  greats  at  a  distance 
e(]^ual  to  the  distance  between  two  adjacent  particles  ;  increase 
this  distance  (by  breaking  the  solid)  and  the  force  totally 
vanishes ;  break  rods  of  gl^s  or  other  brittle  matter  at  diiFerent 
temperatures ;  the  same  effect  results  ;  but  at  different  temper- 
atures, the  particles  are  at  different  distances  from  each  other  \ 
therefore  this  force  of  attraction  ceases  to  operate  at  different 
distances,  although  the  weight  of  the  body  does  not  vary. 
Nothing  need  be  said  to  prove  that  no  such  force  is  known  to 
exist ;  it  is  totally  unlike  any  force  of  which  we  can  form  an 
idea ;  fbr  let  a  force  vary  inversely  as  any  power  or  function 
of  the  distance,  the  only  place  where  a  body  can  attract  another 
in  such  a  manner  that  by  increasing  the  distance  by  the  smallest 
ouantity,  the  force  shall  Vanish  or  be  indefinitely  reduced,  is  on 
the  surface ;  but  here  we  have  to  suppose  one  at  a  distance, 
which  cannot  result  from  a  variation  according  to  any  function 
whatever  of  the  distance  (except  the  force  increase  directly  as 
some  power  of  it,  then  cohesion  would  be  produced  at  an  infinite 
distance),  and  this  is  not  the  only  difiiculty,  for  we  have  to  sup- 
pose this  distance  to  be  moveable.  Hence  this  hypothesis  iM 
more  untenable  than  the  other.    Therefore  we  must  suppose  the 

E articles  of  solids  to  be  in  contact  with  each  other,  and  upon  this 
ypothesis  it  is  impossible  to  see  how  the  phenomenon  in  ques- 
tion can  be  produced ;  in  fact,  there  is  no  parallel.  In  no  case 
of  combination,  where  one  of  the  bodies  is  solid,  do  we  meet 
with  a  condensation  nearly  so  great  as  in  this  instance.  Even 
were  we  to  suppose  the  particles  of  solids  not  to  toach  each 
other,  the  condensation  so  very  much  exceeds  that  which  takes 
place  in  every  other  case,  that  we  should  naturally  expect  to  find 
some  peculiarity  in  potassium,  which  gives  rise  to  the  anomaly, 
which  certainly  appears  to  favour  the  supposition  that  potassium 
is  a  compound  of  hydrogen  and  a  base  hitherto  unknown* 
However,  future  experiments  only  can  ascertain  the  cause  of  so 
singular  a  phenomenon ;  and  until  experiments  point  out  the 
cause,  whatever  is  supposed  at  present  must  be  very  uncertain 
and  unsatisfactory. 
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Article  IX* 

An  Account  of  some  Observations  made  during  a  late  Aerial 
Excursion.    By  Capt.  Beaufoy,  Coldstreaiu  Guards. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

GENTLEMEN,  London,  July  31,  1SS4. 

I  DO  myself  the  pleasure  of  forwarding  you  an  account  of 
some  observations  which  I  made  during  a  late  aerial  excursion ; 
and  if  you  should  think  it  worthy  of  insertion  in  the  Annals  of 
Philosophy f  I  cannot  but  feel  much  flattered  at  such  a  circum- 
stance..    1  have  the  honour  to  be,  your  obedient  servant, 

Mark  BEAUFOYt 


On  Thursday,  the  17th  of  last  June,  at  five  minutes  past  six 
in  the  evening,  the  balloon  rose  from  the  gardens  ot  White 
Conduit  House,  Islington ;  the  barometer  being  then  29*8  inches^ 
the  thermometer  66^,  and  the  hygrometer  1 7^  dry.  Wind  very 
high  from  the  north. 

1  felt  no  motion  whatever !  All  objects  seemed  to  sink  from 
the  car ;  and  in  a  short  time  quite  lost  their  altitude. 

At  eight  minutes  past  six,  the  barometer  was  27*4  inches,  or 
2267  feet,  thermometer  46°,  hygrometer  16^  dry,  when  every 
thing  was  perfectly  distinct,  but  flat  like  a  military  map ;  ana 
at  twelve  minutes  past  six,  barometer  26'6  inches,  or  4236  feet, 
thermometer  45°,  we  passed  through  some  thin  mist.  The 
balloon  soon  after  entered  a  different  current  of  air,  which 
caused  it  to  make  about  half  a  revolution,  slowly ;  occasioning 
a  slight  sensation  of  sickness,  that  went  off  in  one  or  two  seconds, 
when  the  machine  became  steady. 

At  sixteen  minutes  past  six,  barometer  was  23'3  inches,  or 
6606  feet,  thermometer  39°,  hygrometer  20°  dry,  when  the 
machine  became  enveloped  in  clouds ;  which  were  by  no  means 
dark,  nor  had  the  approach  to  them  been  gratifying.  Soon  after 
a  disagreeable  sensation  of  singing  in  the  ears  was  felt  by  Mr. 
Graham  and  myself,  and  continued  the  whole  voyage ;  the 
application  of  cotton  not  removing  it. 

Until  this  moment,  every  thing  had  been  distinctly  visible 
from  the  balloon ;  trees,  bouses,  ships,  8cc.  had  length  and 
breadth,  but  no  height.  Roads  seemed  like  footpaths  of  an 
orange-colour,  fields  of  com  as  if  ruled  with  hnes  of  vivid  green; 
the  hedges  looked  thicker  and  darker. 

On  rising  above  the  clouds,  a  most  magnificent  sight  met  the 
eye  !  One  vast  expanse  of  frozen  snow,  with  enormous  masses 
towering  above  the  rest  like  mountains,  having  every  summit 
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bumislitdby  the'rays  of  1^  sun^ . ^hich  slH^ne  nEM^st'briUifiiitiy 
fromadkyofadsep-blae  oolour.  :  ..    m!i 

At  Meaty  miotttes  p«i»t  WX|'  barometer  21*6  inche^y  or  8609 
feet,  W6  heard  the  report  of  a  cannon,  but  no  reverberatioi^  afti^ 
it ;  and  the  balloon  again  revolved  gently.  ... 

At  twenty-six  minutes  past  six,  when  the  barometer  was.  20*^ 
inches,  or  10,416  feet,  another  gun  was  heard;  and  the  <^1pm4$ 
below  rolled  over  each  other  into  the  most  fantastic  fihap«^^ 
while  between  their  fissures  the  earth  was  clearly  diseeDiiUei.  . . 
.  At  thirty-one  minutes  past  six,  barometer  19*6  inches^  ov 
11,298  feet,  thermometer  32°,  hygrometer  26®  dry>  I  let  loo^e^a 
pigeon,  which  flew  away  with  ease  and  rapidity,  its  wings  jnpjk^ 
mg  a  great  noise  from  the  perfect  stillness  around «  Aften.one 
or  two  circles,  it  darted  through  an  opening  in  the  clouds ;  and 
I  was  assured  by  the  owner  that  it  reached  its  nest  in  the  Citji^^ 
road  at  twenty  minutes  past  seven  o'clock  the  same  eveniog.,  n 

At  twenty  minutes  to  seven,  barometer  19*2  inches,  oe  n,7H 
Bset^  thfirmometer  32®,  hygrometer  31®  dry,  Mr.  Graham  ju4ged 
we  were  as  high  as  we  could  as^nd  without  throwing. /^ 
ballast ;  and  as  we  were  far  above  every  object  interesting,  to  Cht^ 
6ye^  the  cord  of  the  valve  was  slightly  pulled,  and  we  commence 
an  extremely  gradual  descent.  At  this  elevation,  767  Si^% 
higher  than  Mount  Etna,  I  heard  the  report  of  a  gun,  and 
could  distinguish  the  metropolis  when  clouas  did  not,mtervene. 
The  balloon  seeqated  to  be  over  Kennington,  and  I  found  nothing 
disagreeable  in  looking  about,  except  at  objects  perpendicularly 
under  the  car. 

At  eighteen  minutes  to  seven,  the  barometer  was  19'6  inches, 
br  11,271  feet,  and  thermometer  3P;  when  our  desoeal^  wba.so 
imperceptible^  that  it  could  only  be  ascertained  by  throwing, oui 
ve^  Kttte  bits  of  silver  paper ;  and  I  in  vain  endeavoured  to  Rnd 
dut  from  the  compass  the  direction  the  balloon  was  taking;.  sl» 
though  the  needle  pointed  north,  it  could  not  tell  whether  wa 
flotited  to  or  from  that  point. 

At  nine  minntes  to  seven,  the  barometer  was  22*3  inches^  «i 
7784  feet,  thermometer  38®,  and  hygrometer  23°,  wbto;«we 
approached  the  clouds  ;  which  had  a  most  beautiful  effect  from 
the  massed  of  vapour  seeming  to  rise  up  in  eddies  to  meet  us.  \\ 

At  five  minutes  to  seven,  barometer  24  inches,  or  6822  feeti 
the  machine  was  quite  enveloped  in  a  thick  mist,  which,  at  fotui 
minutes  to  sev^i,  barometer  24-6  inches,  or  6263  feet,  hec^e 
dsirk;  and  gave  rise  to  an  unpleasant  feeling,  of  floating' in 
space  without  any  defined  objects  to  rest  the  eye .  on.  khm 
voice  also  appeared  much  weaker  and  lower  than  at  any  otl^ef 
period  of  the  voyage ;  but  I  did  not  feel  any  oppression  at  tiie 
chest,  as  I  coughed  two  or  three  times  on  purpose  to.  asecgrtsDH 
whether  it  pained  me.  •      ■    <;  v^' vi 

At  seven  o'clock,   barometer  26  inches,  or  4714  feet,  we 


«yi^rg<dd  •  ft^sn  the  douda ;  md  getiiiiig  into  a '  ne«»  ourrt»i  of  bxv, 
the  balloon  turned  round  agc^in.  At  tkree  miautei^  pabt  Beren, 
f^^^dmetef  2&d  inches,  orSlSOfeet,  every  ofageot  on  the  earth 
beeume  (>erfectly  distinct;  and  Mr.  Graham  let  down  his  grap- 
pling iron,  at  the  end  of  a  cord  160  yards  long. 

'  At  seven  minutes  past  seven,  barometer  2o*8  inches,  or  1385 
ft^t,'thertoometer50°,  hygrometer  22^  dry,  the  height  of  houses 
attd  trees  became  apparent ;  and  one  minute  afterwards,  il^ 
grapple  having  caught  in  the  boughs  of  an  oak,  brought  the  car 
to  Uie  ground  with  considerable  violence ;  and  after  rebounding 
two  tw^  three  times,  Mr.  Graham  and  myself  stepped  out  without 
ahjr  difficulty  into  a  field  near  Godstone. 

"In  this  aerial  excursion,  I  was  much  surprised  to  find  the 
kttuosphere  become  drier  as  we  ascended^  except  only  at  the 
height  of  2267  feet.  After  our  descent,  I  had  occasion  to  use 
my  hamtkerchief,  when  the  sound  in  my  ears  was  like  the  report 
Of  a.  pistol* 

'  The.  balloon  wai^  63  feet  high,  by  374-  in  diameter^  whic& 
te^onr^haped  Agure  contains  46,388  solid  feet ;  and  as  each 
etfbidEil  foot  of  common  air  equals  1^  oz.  the  whole  weighed 
M?9  lbs»  But  the  inflammable  air  used,  was  2^  lighter  than 
tonl^monair;  therefore. 


•  •  ■  h 


'J- 


f  of  3479  2=  1392  lbs.  wei^t  of  gas 

630  lbs.  weight  of  siUc^  oar,  aeronauts^  Sec. 

1  '  '-         -  .  .  

2022  lbs.  total  weight  suspended^ 


whtofa,  deducted  from  3479  lbs.  gives  1457  lbs*  for  the  power  of 

rising. 

^' Kow  the  highest  point  we  attained  was  11,711  feet,  ^  which 

election  the  deusity  of  the  air  is  *652 ;  and  by  calculation,  it 

appears,  we  might  have  reached  14,142  feet  without  lightening 

the  machine  at  all ;  but  if  150  lbs.  had  been  thrown  out,  to  the 

hei|^t  of  16,146  feet,  or  rather  more  than  three  miles. 

It  does  not  seem  probable  that  any  individvml  was  ever 
laisckl  in  a  balloon  much  beyond  this  last  point*  First,  because 
that  belonging  to  Mr.  Graham^  in  which  1  ascended,  is  larger 
than  those  generally  used ;  and  secondly,  the  inflammable  air 
hecbtties  so  much  distended  in  the  rarer  atmosphere  above,  thai 
a-tgreat  deal  escapes  out  of  the  safety  valve,  and  more,  is 
erpended  in  accomplishing  the  descent ;  so  that  on  approaching 
tw  earth,  the  balloon  collapses,  and  falls  with .  an  alarming 
rapidity; 

iltts  true  that  many  balloons  are  supposed  to  have  reached  a 
foftgrsoter  ekiVi^ition;  and  one  French  gentleman  was  particur 
larly  fortunate  in  that  respect.  But,  perhaps,  tiie  ga^  be  u^^d 
.^//  ,*  'A   '  ,  >^  p 2 
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to  inflate  the  silk  wad  seven  or  eight  times  lighter  than  eommpa 
air,  which  would  of  course  make  a  great  dimrence  ;  though  as 
the  Second  objection  of  the  machine  collapsing  on  approaching 
the  earth  couM  not  be  got  rid  of,  I  am  apt  to  believe  him  wrong 
in  his  calculations. 


*«*■ 


Article  X, 

Description  of  the  improved  Goniometer  of  M.  Adelmann.* 

(With  a  Plate.) 

The  first  goniometer  was  that  of  Carangeot,  which  was  made 
under  the  direction  of  Rome  de  Lille,  who  may  justly  be  regarded 
as  the  father  of  crystallography.  This  instrument  (the  only  one 
ever*  used  by  Haiiy)  was  much  improved  by  M.  Gillet  de  Laai- 
mont,  who  increased  the  size  of  the  semicircle,  and  made  the 
divisions,  more  sensible,  but  still  it  partakes  of  the  imperfections 
of  the  original  instrument.  One  of  these  consists  in  the  diffi- 
culty of  placing  the  two  legs  of  the  instrument  perfectly  perpenr 
dicular  to  the  edge  which  unites  the  two  planes  of  a  crystal, 
whose  angle  of  incidence  we  wish  to  measure  ;  another  in  plac^ 
ing  them  on  the  faces  of  the  crystal,  so  that  the  whole  flat  sur- 
face of  the  legs,  and  not  merely  their  edges,  shall  touch  th^  face 
of  the  crystal  in  every  point,  without  which  it  is  impossible  to 
obtain  an  accurate  measurement.  , .  . 

"  The  reflective  goniometer,  for  which  we  are  indebted  to. 
Dr.  Wollaston,  to  whom  the  sciences  owe  so  many  other  obliga- 
tions, is  a  much  more  perfect  instrument,  but  it  requires  condi- 
tions in  the  crystals  to  be  measured  by  it,  not  easily  met  with ;. 
such  as  perfectly  plane  faces,  free  from  strise,  ana  sufficiently 
brilliant  to  reflect  the  light  in  such  a  manner  as  to  present  a 
distinct  image  of  the  lines  of  observation.  If  we  attempt  to. 
measure  a  crystal  with  this  instrument,  whose  faces  are  striated, 
however  sllgntly,  which  unfortunately  is  b^ut  too  commonly  the 
case,  or  which  are  not  perfectly  flat,  we  may  be  certain  of 
obtaining  results  more  or  less  inaccurate — a  circumstance  which, 
it  seems  to  me  has  already  often  pccurred.f    I  admit,  however^ 

*  Extracted  ftcm  the  Memoir  of  M.  Le  Comte  de  Boamon. 

*(-  The  author  of  the  Eeyicw  of  the  third  edition  of  PhiUips^s  Mineralogy  (Joumalvf 
Science,  vol.  xv.  p.  324)  teems  to  entertain  very  different  notions  of  the  merits  of  tbe^ 
reflective  goniometer  from  those  of  Count  Boumon.  The  review  contains  a  copy  of  J^Ir. 
FhiHips^s  elaborate  figure  of  a  crystal  pf  humite,  Selected,  says  the  author,  '^  first, 
because  its  form  has  never  been  described  before;"  secondly,  Count  BonmoD;  hi  his* 
Catalolfue,  says,  that  "  nil  its  planes  are  striated^  whereas  not  one  of  them  is  $of  ,fptr 
what  he  mistook  for  strice,  are,  mfact,  so  many  planes,  as  has  been  proved  bp  subjecting 
file  crystals  to  the  reflective  goniometer ;  thirdly,  it  shows,  therafore,  the  va^e  of  Chat 
initrlinlfetit  sb  aitrik^  degree,  and  that  the  use  of  it  quickoii  the  sig^t  of  the  bbsttdirer,'^ 
who,  while  measuring  widiout  a  glass,  Jmds  planes^  where  an  old,  and  generaUyismpk 
posed  accurate  observer  saw  only  striss."— J.  G.  C.  i 
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tbat  as  this  instrument  can  only  1>e  destined  {nepeut  itre  destim) 
to  establish  the  primitive  fonu,  the  type  of  all  those  which  the 
observed  object  can  present,  and  which  sei:ves  as  the  basis  fp): 
<^culating  all  the  secondary  faces,  a  single  crystal  of  the  sub- 
stance, although  very  small,  which  fulfils  all  the  necessary  con- 
ditions, would  be  sufficient;  still,  however,  some  secondary 
planes  are  requisite  to  determine  the  dimensions,  and,  in  a  great 
number  of  substances,  especially  if  they  do  not  admit  of  a  perfect 
and  easy  cleavage,  such  a  crystal  is  yet  to  be  sought  for. 

''  M«  Adelman's  goniometer  has  none  of  the  inconveniences  of 
the  instruments  I  have  mentioned,  and,  moreover,  possesses 
advantages  which  in  them  are  wanting.  1  consider  that  I  shall 
^o  a  service  to  the  science  by  describing  it,  and  the  manner  of 


vsing  It. 


The  instrument  consists  of  a  small  mahogany  box,  (1)  see 
P^te  XXX,  eleven  inches  long,  six  wide,  and  three  hi^h,  con- 
taining a  drawer  (2).  The  top  of  the  box  (3)  is  covered  with  a 
pl4te  bf  brass,  at  least  two  lines  thick,  to  prevent  its  springing, 
and  to  render  the*  base  sufficiently  heavy.  The  rest  of  the 
instrument  is  made  of  brass.  Two  pillars  (4),  nine  lines  in 
diameter,  and  at  least  four  inches  and  a  half  high,  are  fastened 
to  the  brass  plate,  at  the  distance  of  three  inches  from  each 
other,  and  are  united  and  fixed  at  the  upper  end  by  a  plate  (5). 
At  the  top  of  each  column  is  a  box  (6)  ia  which  a  steel  rule  (7), 
seveo  lines  wide  and  one  line  thick,  moves  horizontally ;  the 
rule  is  placed  edgeways,  in  order  to  render  its  motion  jx^ore 
smooth  and  regular.  For  the  same  purpose,  each  box  has  a 
roller  at  the  bottom,  on  which  the  rule  slides.  A  semicircle  (8) 
is  fixed  to  the  rule  by  its  diameter,  the  length  of  which  is  six 
iheheB,  four  lines,  and  its  broad  part  (9^  seven  lines  wide.  The 
semicircle  is  not  in  contact  with  the  moveable  rule,  but  separated 
fi*om  it  by  an ,  interval  of  about  three  lines,  Tliis  interval  is 
necessary  on  this  side  of  the  semicircle,  in  order  to  adapt  to  the 
other  extremity  of  its  axis  (10)  the  moveable  radius  (11),  which, 
i(t  its  upper  end,  carries  the  nonius  (12).  On  this  first  semi- 
drcle,  which  is  fixed,  is  placed  a  second,  divided  into  degrees, 
itiinutes,  and  half  minutes,  which,  from  its  size,  are  perfectly 
distinct.  The  second  semicircle  (13)  is  fixed  by  its  radius  (14) 
to  the  centre  of  the  first,  and  is  moveable ;,  but  its  motion  on  the 
fiLxed  semicircle  is  perfectly  smooth,  and  free  from  jirks.  The 
radius  of  the  moveable  circle  is  produced  beyond  the  centre,  by 
a  isteel  arm  (16)  adapted  to  it,  which  may  be  called  the  measuring 
radios.  The  part  (16)  of  the  fixed  semicircle  is  necessary  to 
enable  the  moveable  nonius  to  travel  round  the  moveable  semi- 
qti^ple.  A  screw  (17)  placed  behind  the  nonius  serves  to  fix  it 
at, pleasure;  (18)  is  a  button  for  moving  the  graduated  sen^- 
cirde. 

Two  detached  pieces  are  added  to  this  instrument;  one  of 
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them  ()9)' is  a ^u))poit  with  a  hiogei  to  receive  at  iH.upjpef 
eittretnity  the  crystal  to  he  measured  (21) ;  this  support  slides  ifi 
a  groove  (22)  in  order  to  briiig  it  nearer  to,  or  further  from,  t^f 
nheasuribg  tadivs,  or  to  withdraw  it  altogether^  The  other  (^^O) 
is  a  sij^ht-vaney  by  means  of  whieh  we  can  ascertain^  after  t^kf 
crystal  is  fixed  on  its  support,  if  the  edge  which  separates  the 
two  planes,  whose  incidence  is  to  be  measured,  be  in  a  perfectly 
horizontal  position. 

To  use  the  goniometer,  we  place  the  crystal  on  the  support, 
in  the  position  just  mentioned,  then  slide  the  support  along  the 
groove,  till  the  measuring  radius  lies  exactly  above  it,  and  turn 
the  graduated  moveable  semicircle,  having  previously  removed 
the  nonius  (12)  that  its  motion  may  be  unobstructed.  The  rest 
of  the  operation  consists  in  placmgthearm  of  the  caeasuring 
radius  very  accurately  on  the  plane  of  the  crystal,  which;  ps 
opposed  to  it.  This  is  done  by  moving  the  rule  (7)  to  which  the 
semicircle  is  fixed ;  and  to  do  this  more  easilv,  and  avoid  jerl^s, 
it  is  necessary  to  use  both  hands,  one  placea  at  each  ext^c^ity 
of  th^  tule.**  If  the  radius  he  not  placed  exactly  on  the  face  pf 
the  crystal,  it  is  to  be  gently  withdrawn,  in  order  to  elevate  or 
lower  the  tnoveable  semicircle,  which  is  to  be  doneja  like  m^to- 
ner,  by  using  both  hands,  seizing  with  one  the  extremity,  of  t^e 
measuring  radius,  and  with  the  other,  the  opposite  exUemity.  of 
the  nioveieible  circle,  till  the  measuring  radius  lies  ^o  <eveii)y  on 
the  face  of  the  crystal,  that  no  day-light  can  be  seefi  );keffyf^pn 
them  when  examined  with  a  lens,  1  hat  done,  the  np^vjo^e 
noiiius  (12)  is  lowered  till  it  meets  the  stop  (23)  placed  at^z^p,  of 
the  moveable  semicircle,  and  fixed  by  the  screwf  (17)k'',.Tiie 
support  is  then  to  be  withdrawn,  in  order  to  passr  the  measu^jiig 
radms  oti  th^  otfaei*  side  of  the  crystal,  when  it  isreplaqed^^aiid 
the  business  finished,  by  repeating  on  that  face  of  th^<;^stai  Uie 
same  operation  as  was  performed  on  the  other..  Ti^e.valiie^jof 
the  angle  df  iticidence  of  the  two  jdanes,  in  degrees je^nd. minutes, 
is  then  read  off  on  the  graduated  semicircle  am  i((S<iiAnius,  ,|  • 
'  '  The  instrument  is  represented  in  the  figure  as  having  ^ni^hed 
its  operation  on  one  of  the  faces  of  the  crystal^  apd  wit^,  tjie 
nonius  fixed.  ,  . 

'  The  use  of  this  goniometer  is  very  easy ;  it  has  the  a4T^^age 
6f  being  fixed,  and  of  not  depending  for  the  accuraioy  .pf,  fjtke 
bbservations  on  the  manual  dexterity  of  the  observer ;  px)r,  does 
4t  require  that  perfect  brilliancy  of  surface,  in  the  cryst^i  to  be 
measured,  which  it  is  often  so  difficult  to  find.  As,  the  lyiea^Mr- 
ittg  radius,  whisn  once  placed  on  the  fiice  of  the  crjr$tal,  rerp^ins 

*  A  regulating  screw,  with  its  carriage^  was  at  first  used  ta  adjust  the  motioa  9f  the 
'rule,  as  shown  in  the  figure,  at  the  place  where  it  was  £3^4;  httt  it^.was^midjiQtto  be 
neoeaBary,  aa  the  adjustment  can  be  made  quite  as  accurately,  and. muc^  more  qiiiclly 
by  hand,  provided  the  rule  itself,  and  the  rollen  on  which  it  i^es,  be  made  p^<6Gtly 
true. 
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fixed  Id  that  position  till  the  obverser  changes  it,  if  his  eyes  be 
fatigued  by  llie  operation,  he  can  leave  it  as  long  as  he  pleafes, 
at)d  examine  ttre  accuracy  of  his  ivork  at  a  future  occaHton,  or 
have  it  »erifietl  by  an  -.issiatant.  The  great  condition  necessary, 
is  that  the  faces  of  the  crystals  be  perfectly  plane,  which  iinfor- 
Itinately  is  not  always  so  easily  fulfilled  as  might  be  wished, 


J'-'  M  Article  XI. 

'i.M    I    itemarks  upun  Mr.  Darnell's  Work  on  Hifgrometri/ . 
,. ,.  (To  the  Editors  of  the  Jh«(j/s  of  Philosophy.) 

'-v"'ftB  none  of  the   Scientific  Journals  in  their  notices  of  Mr, 

StiilieH's  work  on  Hygrometry  make  any  remarks  on  a  part  of 
"tlial  work  which,  if  f  mistake  not,  is  erroneous,  I  beg  leave  to 

direct  the  attention  of  your  readers  to  the  subject. 
■ ''A  principal  object  with  Mr.Daniell,  is  the  application  ofbis 
■JrrtptOvements  to  the  correction  of  the  barometer  when  that 

iniirument  is  used  for  ascertaining  the  heights  of  mountains  ; 

Iftit  it  IS  not  a  little  surprising  that  he  should  have  erred  in  his 
'initimierofcomputingwhat  is  commonly  the  greatest  and  moat 

ini^crtant  correction  required  in  using  the  instrument. 

''  VThat  to  which  I  allude,  is  the  compensation  for  differeace  of 
".t^ftiperature  at  the  two  stations,  which  Mr.  D.  considers  as  a 
■'eSSe  of  «j)ji(ire«i  dilatation  of  the  mercury,  and  gives,  for  the 
'hilfpose  of'  correction,  a  table  calculated  by  Mr,  Rice,  from  the 
"Msults  of  Dolongand  Petit's  experiments:  now,  besides  that 
-the' last  mentioned  gentlemen  are  egregioualy  wrong  in  their 

'^y  of  deducing  the  apparent  expansion,  it  IB  not  only  inappli- 

t^ole  to  the  present  case,  but  is  as  a  standing  number  quite  use- 
'lestr  for  every  other  purpose,  varying  as  everyone  knows. 
"''H  has  ah vays  been  understood  that,  other  circumstances  being 

fike,  merciuy  in  the  barometer  will  have  its  altitude  affected  by 
^  eitstiug  temperature  in  no  other  way  than  as  that  tempera- 
fre  alters  its  apecijic'gravity ;  so  that  whether  the  tube  expand 
or  contract,  or  were  it  possible,  do  neither,  whatever  the  material 
■'Tflf'Sii'hitth  it  is  made,  whatever  its  sectional  form,  equality  or 
"'ftifequaKty  of  calibre,  still  the  absolute  dilatation  and  not  the  appa- 
"'Vttil  must  regulate  the  correction  for  difference  of  temperature. 
'  '  ^fter  a  detailed  account  of  the  many  operaticms  gone  through 
'by  Mr.  Daniell  and  his  fellow-labourer  Mr.  Newman,  while 
'"itiikiny;  a  barometer  for  the  Royal  Society,  during  which  every 
thing  is  done  to  attain  accuracy,  we  are  told  that  "  a  scale  is 
'engraved  on  the  front,  of  the  correction  to  be  applied  for  the 
^■j'i} natation  of  the  mercury  and  the  mean  dilatation  of  glass,  by 
.li'Which  the  ubservatiou  may  be  at  once  reduced  to  the  standard 
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tenimiXLtiire  of  32^; "  that  is  to  say,  the  barometer  for  the  «M^ 
of  toe  l^pyal  Society  so.  carefully  made»  is  to  have  \t»  obaesvtsd 
height  Qor?ected  for  temperature,  by  u«iiig  the  constaot-deBoovi^ 
pator  1 1,664  (64*8  x  180}  for  each  degree  of  Fahreoheiti  or  hj 
Mr*  Rice'a  table^  This  nwnber,  howeveri  has  no  can&efldoa  with 
the  cpmputatioa  in  question,  for  seeing  that  Mr.  D«  is  partial. td 
Dulong  and  Petit,  their  number  9990  (35'6  x  180)  ought  to  have 
been  Mr.  Daniell's  choice ;  and  with  regard  to  the  mean  dilata«- 
tion  of  glass,  repeated  so  mal  apropos,  I),  and  P.  take  no  mean 
whatever,  asserting  its  uniformity,  and  besides  do  not  deduce 
the  number  which  Mr.  D.  ought  to  have  used  from  any  such 
consideration,  but  on  the  contrary  and  conversely,  use  that  num«- 
ber  and  the  apparent  dilatation  falsely  taken,  to  Jind  that  of 
glass,  where  they  again  err. 

At  pages  «358 — ^9  examples  are  given  for  the  various  corfec- 
tions,  but  all  those  for  temperature  are  on  the  same  errotteeus 
principle  as  that  engraved  on  the  instrument;  and  pceviously, 
page  183,  there  occurs  one  where  -^^  seems  to  be  t^^n  as  the 
fraction  of  dilatation.  This  example  1  profess  not  to  understand^ 
unless  it  be  intended  to  show  that  we  may  take  any  number,  at 
random  for  this  correction. 

In  taking  the  liberty  of  making  these  remarks  on  Mr.  Daniell's 
meritorious  work,  it  may  be  admitted  that,  though  he  and  Mr. 
Rice  have  inadvertently  assumed  .j^^  as  the  fundamental  number 
on  a  fsdse  principle,  stiil  it  may  not  be  so  far  from  the  truth  as  it 
might  have  been,  since  the  absolute  dilatation  of  mercury  is 

fiven  so  variously,  that  in  adopting  the  right  principle,  Mr* 
)aniell  might  have  a  number  still  more  erroneous. 
Important  a^  a  knowledge  of  the  real  amount  of  the  dilatation 
of  mercury  would  be,  in  many  scientific  determinations,  in  none 
perhaps  is  it  of  such  consequence  as  in  this  correction  for  th« 
mountain  barometer,  respecting  which,  nevertheless,  there  is 
too  much  cause  for  regretting  that,  evep  ia  this  age  of  refined 
eiq>erimental  knowledge,  we  are  so  embarrassed  with  conflict* 
ing  authorities,  as  to  be  forced  to  entertain  more  than  a  suspicioa 
that  the  real  quantity  is  still  unknown.  Mr«  Dalton  calls  it  -^  ; 
Pulong  and  Petit  -^.y ;  and  General  Roy  -^ ;  while  philosophers, 
of  equal  and  undoubted  reputation,  vouch  for  the  authenticity 
of  almost  every  intervening  denominator,  and  some  for  even  a 
greater. 

If  such  be  the  actual  state  of  our  knowledge  with  regard  to 
the  quantity  of  the  absolute  dilatation  of  mercury,  it  is  difficult 
to  conceive  how  Mr.  Oaniell  can  so  confidently  assert,  that 
'^  this  effect  has  been  most  minutely  appreciated,  and  its  correc** 
tion  apjplied  with  the  utmost  ease  and .  precision."  M.  Biot 
fixes  tnis  number  at  -^^l^y  which  is  generally  received  in  Fraaoe, 
and  by  pany  here;  yet  even  this  celebrated  philosopher  is 
wrong,  by  having  made  a  false  conclusion  from  his  own  pre«* 
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mkdBi  Tniit^^  tome  i^  page  5S,  From  ^vhat  he  there  sUie^i  a 
Sififtrent  iHimber  ought  to  have  been  obtained ;  and  the  erro^ 
ttffeeto^any^  of  his  subsequent  formulae  relating  to  the  }::^pi|ie- 
te^,  expansion  of  fluids^  of  gases,  &c,  ... 

in  common  with  many  others,  Mr.  D.  seems  to  think  that 
toiHiig'  tiie  mercury  in  the  tube  of  a  barometer  is  pf  great  Qon- 
•equeQce ;  this  is  at  least  doubtful,  but  cer(4int  it  is  that  np 
fauman  art  can  render  a  mass  of  thid  fluid  such  m^re  mercury 
d»ftt  it  shall  not  contain  something,  which  in  all  its  mechanical 
eifects  may  not  be  called  air.  Sir  H.  Davy  |s  in  the  right  whei| 
he  says  so  ;  and  it  is  not  a  little  to  his  credit  to  have  perhap§^ 
by  induction  inferred  that  such  is  the  fact,  when  there  is  nQ 
Reason  to  think  him-  aware  of  certain  proofs  to  which  it  were 
needless  here  to  appeal. 

Mr.  Daniell  speaks  also  of  filtering  the  mercury  ;  though  per- 
formed a  thousand  times  no  good  effect  can  follow  this  practice. 
A  knowledge  of  this  metal  gained  from  a  peculiar  application  of 
it,  warrants  the  assertion,  that  the  mercury  of  commerce  is  not 
improvable  by  either  distillation  or  filteratiop,  in  so  far  as  .its 
application  is  purely  mechanical,  and  that  its  fitness  for  baro- 
meters can  be  completely  known  by  bare  inspection. 

There  is  a  probable  source  of  error  in  the  Tbarometer  hitherto 
little  attended  to,  and  of  which  Mr»  D.  takes  no  notice ;  in 
making  the  correction  for  temperature,  it  has  ever  been  taken 
for  granted,  that  the  expansion  proceeds  pari  passu,  or  that  the 
fraction  of  dilatation  is,  for  example,  the  same  from  —  20  to 
'+^'30,  as  it  is  from  90  to  100.  This  is,  however,  quite  a  gr?t^ 
tuitous  assumption ;  and  although  there  are  reasons  for  h^re 
smspec^jing  something  different  from  the  utmost  degree  of  pre- 
cision, it  IS  possible  that  the  experimental  means  which  we  at 
present  possess  are  inadequate  to  ascertain  any  appreciable 
disoMpan^s. 

'Much  learning  has  been  brought  to  bear  on  the  other  cor- 
rections requisite  in  using  the  mountain  barometer ;  and  Mr. 
DanieH  could  not  have  conferred  a  more  substantial  benefit  than 
by  having  set  the  question  at  rest,,  as  to  the  absolute  dilatatior^ 
of  mercury,  without  a  certain  knowledge  of  which,  all  oth^i* 
minute  attentions  are  little  better  than  mere  drivelling. 

Mr.  Daniell's  account  of  the  manufacture  of  barometers'  and 
thermometers  is  most  certainly  not.  overcharged.  Throughput 
the  continent,  and  even  in  England,  the  business  is  in  t!he 
hands  of  itinerant  Piedmontese ;  and  these  artists  supply  not 
only  the  general  public  with  their  glittering  baubles,  but  furnish 
the  greater  part  of  the  most  reputable  instrument-makers  with 
theiF Whole  stock  of  meteorological  wares.  Such  of  these  as 
choose' t^  graduate  their  own  scales,  must  confide  entirely  as 
to  the  quality  of  their  tubes  and  the  excellence  of  the  filling, 
in  one  who  has  but  indirect  interest  in  the  matter,  or  equivocal 
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t^pntd^axmtotloke;  r^Mtonsibility  ]'«  tiim  shuffled, Ji;on^  both, 
tttid^r^BtB -on  neither.  Such,  however,  are  th^  people  Who  by 
ilMtcMHikntaUe  ptescriptioa  supoly  the  city  of  Loadon^  and  the 
pbilbi^bers  of  &i^laiidy  witn  the  inatruments  wbic^h  yix^ 
Baniell  so  well  describes.  .    .  { 

'  'If  Md6«ittioa  notoriety  did  not  bear  Mr.  DanieU  out  in  bisjas- 
Wtidnis>  the'  shamefal  disagreement  of  the  thermometers ^mie,^ 
by*Cb;ptai&  Parry  in  his  last  voyage,  would  fully  do  so.  <^Ojf 
^ome  tooaision  this  amounted  to  no  less  than  13  degrees  ^  Cap^ 
Paivry  €0«ld  do  nothing  else  than  give  a  mean,  though  in  ^wii 
4'Ottse  <^  48'^  had  as  good  a  c/mnce  of  being  the  truth  as  -r- 

«    *  ■ 

. ^ — ^^- —  .  ,^ 

Articue  XIL 

Instruciiomfor  the  Assay  of  Chloricle  Qf  Lime. 
i.    ,  .  By  M«  Gay-Lussac* 

*  Ti[£  uncertainty  which  has  hitherto  existed  in  the  modes  of 
ascertaining  the  quality,  and  consequently  the  Comraeroial  'vaiae 
of  chloride  of  lime,  ^nd  in  no  small  degree  retai*ded  ks  ^^omliug 
itito  g^net^  use,  has  determined  me  to  pubH$h  the  foUowiag 
Instructions  oti  the  subject.  I  shall  divide  the  work  into  two 
parts ;  in  the  first  I  shall  expose  the  principles  on  whiich  the 
assay  of  the  chloride  of  lime  is  founded,  and  in  the  'tetK)nd)I 
shall  describe  the  instrument  which  I  call  a  CA/orome/^r^  and  the 
ma^ifHil^tions  necessary  for  making  the  assay  with  sufficient 
accomcy  for  the  purposes  of  those  arts  in  which  chlotine  is 
enipioyecj. 

Part  L 

Principle  on  which  the  Assay  of  Chloride  of  Lime  by  means  of 

^j:^.     '..^r.,  .      ,  Indigo  is  founded,  .^ 

^^'  It' is  known  that  chlorine  destroys  vegetable  colojuiss^  hy  forrti- 
'^ilg  heW  coolponnds  with  their  component  parinciples^,.  It  is  in 
"'idbn^eijbente  of  this  property  which  it  possesses^  whether  iui  tjhe 
^  s(^te'  of  g(ad,  in  solution  in  water,  or  in  combinatioa  wfitb  ^n 
'-tftiaii;  flikt  it  is  employed  in  the  arts  of  bleaching,'  calico- pk^int- 
'Jh^','&k  ^'The  feartie  quantity  of  chlorine,  in  either  of  tlijose 

*  thre^  situates,  destroys  the  same  quantity  of  colouring  matter ;  ,apd 
since    by  combination  with  an  alcali,  it  becomes    fixed,  has 

''s'darctely  Any  smell,  keeps  better,  is  more  portable,  andfmore 
"'fcietpable  of  concentration,  the  advantages  of  preparing  it  hi.  that 
"fbhti  arfe  obvious.  '  .       • 

•  '  'Caustic  potash,  feoda  and  lime,  and  eveto  their  carbonates, 
'cottibine  very  readily  with  chlorine.  *  Its  .  Combination  with  tiie 

'^'i  '•  From  the  AmialesdeGhhDw.      •  ,    •     ,  . 


dbtlfc^hV'^  s^^^ '<'^'  comtaietcei  has  hmg  been  kilown  ioti^mQQe 
0^  ^ 'hkilie  <Xeatw  ckjave/k;-  that  wmi  limei  .ww  i  is^atib^  r  d^jr* 
Irtate  offim^  ;*  but  it  is  more  accurate  to  deiio{iQ)iiQfate.tbe  imty 
'is  ncm 'genetally  done,  chloridf  of  potasi  air'  s9da>.,aadilb^ 
latter  chloride  of  lime.  .  ..  j  ,      .  ■ 

*" 'The  cfaBmdes  of  potash,  soda,  and  Urae,  have  verjr.liiitletSta- 
^iy^Vy'  6f  edtnposition  ;  the  two  fkst,  indeed,  coa  4!«ly:be  obtai^^d 
%^thel}<)fud  state,  in  a  large  quantity  of  water.  K^  {&rinnitam^0f 
i^^'pkss  chlorine  into  a  concentrated  solution  of  pofta^,  at  firftt 
16Mdrtde  of  potash  will  be  formed ;  but  this  chloride  iw«U  SQoa  be 
decomposed,  and  converted  into  chlorate  of  potash,  and  ehhride 
of  potassium.  The  two  latter  compounds,  not  having  the  pro- 
perty of  destroying  colours,  must  be  avoided,  and  the  only 
means  of  peventing  their  formation  is  to  employ  a  very  weak 
solution  of  the  alcali,  which,  at  most,  should  not  exceed  the 
proportion  of  125  grammes  to  a  Htre  of  water.  (In  round  num- 
bers, about  4-L  oz.  potash  to  2-J-  pints  of  water.) 

*  Lime  has  not,  like  potash  and  soda,  the  inconvenience  of  con- 
l^er^githe  chlorine  into  chloric  acid  ;  it  may  consetj^ently  be 
•eboitimed  with*  the  chlorine  en  masse. 

•:  lime^  if  perfectly  dry,  does  not  absorb  chlorine,  but.it.^cofn- 
jMiieBi^tbit  rapidly  when  in  the  state  of  hydrate,  that  is,  after 
'  ill  hai.  imbibed  a  sufficient  quantity  of  water  from  a.  rnois^.:^!- 
^ilios^sib^re,  to  spiij^  and  fall  to  powder.  Supposi^.  it  to  be  In 
tthe^stsie  o£  hydrate,  it  forms,  according  to  .M^  AV^er,  ^  sub- 
-'dhleorideiOQly,  wliioh  is  composed  ol' 

^''*'''  "'i  proportions  of  lime         =  2  x  35-603     =     71*206 
"'     "2   '  water       =2x11-2435  ^     22-487 

1  chlorine  =     44-2653 


When  mixed  with  vvater  it  is    immediately  decomposed ;  one 
^half  (3(P  the  time  is  precipitated,  and  the  other  b^if ,  Jf^J'^^in^  "^ 
Aifeohvdion,  combined  with  the  whole  of  the  chlorini^,.  jii^d  .^ofl^e- 
'^^iienily'feM^fninff  a  neutral  chloride.     Hence  there  are  two.  <?.09a- 
"%iiiiktions  of  cluorine  with  Itme,  a  sub^chlorid^,  apd  f|t',  u^uiral 
*felll<0ride.    The  sub-chloride  is  obtained  by  saJturatirjg  byp;!^^ 
'^of'liihe  with  chlorine,  and  the  neutral  chloride  [by  dissolving 
^^^he   siib^chioride   in  water,  or  by  saturating  jime,  dispeji;$f d 
'throtrgh  water,  with  chlorine.  ^f         ,^ 

Ml-  '(The  neutral  chloride,  or  more  simply  the  chloride,,  i^  very 
^'6tolobte;it  may^  however,  be  made  to. crystallize  in  small  pr^i^s. 
Its  solution,  ]eft  in  contact  with  the  air,  is  gradually,  qf  Qom- 
-^pbaedj  oneipatt  of  the  lime  combines  with  tjie  earboi^ic  atad  of 
'iMiei'Sfctmospdieirey  whilst  its  chlorine- is  diseQgaged*     THis.  de- 
composition of  the  chloride  is  retarded  by  constantly  keeping 
an  excess  of  lime  in  the  tvohttton.    From  these  properties  of  the 
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chloride,  the  advantage  of  manufactaring  the  sub^chlcmde  only 
ia  obvious ;  its  preservation  and  transport  are  much  more  easily 
effiMsted* 

The  quantity  of  chlorine  in  combination  with  water,  or  a  base, 
may  be  estimated  by  several  processes ;  but  in  the  arts,  in 
which  dispatch  is  important,  the  preference  has  been  given  to 
M.  DescroiziUes'  process,  founded  on  the  property  of  chlorine 
to  discolour  indigo.  One  part  of  indigo  dissolved  m  9  parts  of 
concentrated  sulphuric  acid,  and  then  diluted  with  990  parts  of 
water,  forms  the  coloured  liquid  usually  employed  to  ascertain 
the  quality  of  the  chlorine. 

Under  the  same  circumstances,  chloride  of  lime  discolours  a 
quantity  of  this  solution  proportionate  to  its  own ;  but  if  they 
vary,  the  results  also  are  very  variable.  Thus,  if  we  pour  the 
chloride  slowly  into  the  indigo,  a  much  smaller  quantity  of  it 
is  necessa^  to  effect  the  discoloration  than  if  we  proceed  dif- 
ferently. The  minimum  of  discolouring  effect,  is  obtained  by 
poitring  the  indigo  very  slowly  into  the  chloride,  and  the  max- 
mium  by  pouring  the  chloride  very  slowly  into  the  indigo.  Re* 
peated  trials  have  proved  that  the  best  process  for  obtaining 
constant  and  comparable  effects,  is  to  pour  the  solution  of  in- 
digo rapidly  into  the  solution  of  chloride,  or  the  latter  into  the 
former.     I  shall  explain  the  mode  of  operating  by  and  bye. 

If  the  indigo  of  commerce  were  pure,  or  always  of  the  same 
quaUty,  the  quantity  of  its  solution  employed  in  each  assay 
would  give  the  relative  quality  of  the  chloride ;  but  since  its 
quality  is  very  variable,  the  results  of  trials  made  with  different 
indigos  cannot  be  compared  together.  To  avoid  these  incon- 
veniences, I  have  followed  the  example  of  M.  Welter,  and  taken 
as  unity  of  discolouring  power  that  of  pure,  dry,  chlorine,  at  the 
barometrical  pressure  of  0'76  m.  (29*92  inches,)  and  temperature 
of  0^.  (32  Faht.)  I  prepare  a  solution  of  any  of  the  best  indigos 
of  commerce  of  such  a  strength  that  the  chlorine  discolours 
exactly  ten  limes  its  volume  of  it,  and  I  call  this  solution  the 
proof  tincture ;  and  each  volume  of  proof  tincture  that  is  dis- 
coloured I  call  a  degree,  and  I  divide  the  degree  into  ten  parts. 

Thus,  if  we  take  10  grammes*  of  chloride  of  lime  and  dis- 
solve it  in  such  a  quantity  of  water  as  to  forth  1  litre  of  solution, 
the  number  of  degrees,  or  volumes  of  indigo  discoloured  by 
one  volume  of  the  solution  of  chloride,  will  indicate  the  number 
of  tenths  of  a  litre  of  chlorine  tKat  the  solution  contains.  Con- 
sequently, 1  kilogramme  t  of  chloride  of  lime,  whose  qusdity 
bad  been  determined  by  this  method,  and  found  to  be  of  7'6^- 
or  ^rVV^^^y  would  contain  76  litres  of  chlorine.  Each  degree 
therefore  is  equal  to  10  litres,  per  kilogramme  of  chloride,  and 
each  tenth  of  a  degree  to  1  litre.    Supposing  the  sub-chloride 

*  Or  1  decagraiaine,  Tr.  f  Or  100  d^cagnmuM,  Tn 
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of  lime  to  be  perfectly  pure,  ainl  formed  as  stated  ia  page  219 , 
it  ooBtaius  per  kilogramme  101*21  litres  of  chlorine. 

The  base  I  have  adopted  appears  to  deserve  the  preferencid, 
from  the  simplicity  and  precision  of  expression  that  it  adnuts  of 
in  cblorometrVy  which  may  remain  uncnanged,  whatever  means 
may  be  used  to  measure  the  strength  of  the  chlorine. 

We  obtain  more  precision  in  general  with  a  weak  solation,  of 
chloride,  marking  for  instance  4  or  5  degrees^  than  with  a  very 
concentrated  solution.  If,  therefore,  on  the  first  trial  we  find  thaSb 
the  chloride  much  exceeds  10^,  we  must  add  a  known  volume 
of  water  to  the  solution,  for  instance,  twice  its  bulk;  we  thea 
make  a  fresh  trial,  and  triple  the  number  of  degrees  obtainedto 
get  the  U:ue  value  of  the  chloride. 

Assay  of  the  Oxide  of  Manganese, 

:Jh^  puritv  of  the  oxidei»  of  manganese,  employed  in  pre- 
paring tilie  chlorine,  is  very  variable!  and  consequently  that  of 
any  particular  ore  must  be  ascertained  by  experiment^  which 
vasff  be  easily  d<Hie  in  the  following  manner. 
It  are  peroxide  of  manganese  is  formed  of. 

Manganese 3*5578  grammes^ 

Oxygen 2-0000 

5-6578 

and  fur^Q^shes  4*4265  gram*  of  chlorine,  or  1*8963  litre,  at  the 
^pmerature  of  0^,  and  under  a  pressure  of  0*76  m ;  consequently 
3*9q0  gr9in.  would  produce  I  litre  of  chlorine,  and  1  kilograci^ne 
wopld  produce  261*23  litres. 

We  take,  therefore,  3*98  gTam.  ofthe  oxide  of  manganese 
which  we  wish  to  assay,  and  treat  it  with  muriatic  acid,  with  a 
gentle  heat,  receiving  the  disengaged  chlorine  in  rather  less  thaa 
a  litre  of  milk  of  lime  ;  towards  the  end  of  the  operation  we  make 
the  acid  bpil,  to  drive  the  chlorine  from  the  vessels  into  4he 
milk  of  lime,  and  add  water  to  make  its  quantity  just  one  litrei* 
The  quality  of  this  chloride  will  exactly  give  that  of  the  oxide 
of  manganese. 

The  value  of  the  manganese  does  not  depend  wholly  ontbe 
quantity  of  chlorine  it  is  capable  of  furnishing,  but  also  on  that 
of  the  muriatic  acid  required  for  its  production.  But  the  ope* 
ratioii  is  delicate,  and  the  low  price  of  muriatic  acid  makes  it 
unnecessary.  I  shall  only  remark,  that  the  peroxide  of  man*^ 
gimese  often  contains  the  carbonates  of  lime,,  barytes,  and  iron, 
which  .saturate  to  mere  loss  a  portion  of  the  muriatto  acid; 
moreoy^i  as  the  manganese  is  not  always  in  the  state  of  pei^' 
o:si4e,  the  quantity  of  muriatic  acid  required  will  not  in  that* 
case  be  proportionate  to  that  of  the  chlorine  obtained. 
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Ik$criptum  iff  the  Chlorometerf  and  of  the  Method  of  proceeding 

in  the  Assay  of  the  Chloride  of  ltime»^ 

A.  (Plate  XXXI.)  Small  balance. 

B.  Weight  of  5  grammes.  ** 

C.  Mortar  to  pulverize  the  chloride  of  lime ;  by  this  opera- 
tion we  ensure  greater  accuracy  in  the  assay,  as  the  chloride 
often  contains  lumps  which  dissolve  slowly. 

D.  Jar,  with  a  foot,  containing  exactly  half  a  litre  when  fiUetl 
to  the  circular  line  m,  terminated  by  two  opposite  arrows  ;  the 
surface  of  the  water  must  coincide  with  this  line,  and  not  its 
upper  edge,  which  is  indicated  in  the  figure  by  thie  dotted  line. 

The  jar  must  be  placed  on  a  horizontal  table. 

E.  Stirrer,  to  stir  the  solution  of  the  chloride  and  make  it 
homogeneous :  it  is  to  be  plunged  down  into  the  liquor,  and' 
raised  up  again,  alternately,  without  being  taken  out  of  it. 

F.  Small  measure^  or  tube,  of  2\  cubic  centimetres,  which  fs 
unvarying  for  the  chlorometer  in  question;  it  is  intended' t6 
meiBisure  the  solution  of  chloride  of  lime.  To  fill  this  tilbe,  it' 
is  plunged  into  the  chloride  to  just  above  the  oireular  line  n^ 
which  terminates  its  capacity,  and  the  chloride  made  to  rise  in 
it  by  suction: ;  when  filled,  the  fore  fiiiger,  which  should  neithel* 
be  too  dry  nor  too  wet,  is  placed  on  the  upper  orifice,  the  tiibe 
raised  out  of  the  liquid,  and  its  lower  extremity  supported 
against  the  margin  of  the  jar,  as  seen  at  G,  or  against  the  fingef . 
By  a  little  management  of  the  pressure,  and  a  slight  alternate 
circular  motion  of  the  stem  between  the  fingers,  the  liquid  A^ 
scends  slowly,  and  when  the  lower  part  of  the  concave  ciirvfe 
which  terminates  it  is  in  the  plane  of  the  little  circular  line, 
the  stream  is  immediately  stopped,  by  increasing  the  pressure 
and  the  tube  emptied  into  the  drinking  glass  H."*^ 

H.  Large  drinking  gla&s  for  mixing  the  indigo  proof  tincture 
with  the  chloride,  it  should  be  placed  on  a  sheet  of  white 
paper,  in  order  more  easily  to  observe  the  changes  of  coloui* 
which  the  indigo  undergoes  by  the  action  of  the  chlorine. 

I.  Tube  for  measuring  the  proof  tincture :  each  great  divi- 
sion, or  degree,  is  equal  to  the  capacity  of  the  small  tube  F, 
and  is  divided  into  5  parts,  which  is  sufficient  for  practioe  ; 
but  for  calculation,  the  fifths  are  reduced  to  tenths.  This  tube. 
is  filled  with  the  proof  tincture  up  to  the  degree  0,  which  i4 
easily  accomplished,  by  putting  into  it  rather  more  tinctur^ 
than  is  necessary,  and  pouring  ofl*  the  excess,  drop  by  drop,  by 
the  beak,  the  extremity  of  which  should  be  covered  by  a  slight 
layer  of  wax  or  tallow,  to  assist  the  running  off  in  drops. 

*  When  thq  tube  beoomes  opaque,  it  b  cleared  by  dipping  it  in  muriatic  add,  or 
vinegar.  '  ■     ■  -     '     '0 
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•  K.  Another  tube  graduated  like  I,  but  in  a  contrary  direction.- 
Its  use  is  to  hold  the  proof  tincture  which  is  to  be  poured 
briskly  into  the  chloride.  For  conveniently  obtaining  the  d<^^ 
sired  volume  of  the  tincture,  the  tube  L,  drawn  out  to  a  point 
at  its  lower  end,  is  employed ;  the  excess  of  tincture  is  removed 
by  plunging  the  tube  to  the  necessary  depth  into  it,  and  closing 
the  upper  orifice  with  the  finger  before  it  is  withdrawn  ;  in  t^e 
same  manner  a  deficiency  may  be  supplied  from  the  vessel  con-, 
taining  the  indigo. 

I  Prepardiion  of  the  Solution  of  Indigo,  and  of  tlie  Proof  Tincture 

with  that  Solution. 

Take  a  determinate  quantity  of  indigo,  sifted  through  a  silk 
sieve,  put  it  in  a  matrass  with  nine  times  its  weight  of  coti- 
Q^trated  sulphuric  acid,  and  heat  it  in  a  water-bath,  at  the 
temperature  of  boiling  water,  for  six  or  eight  hours.  Dilute  a 
part  of  this  solution  with  such  a  quantity  of  water  that  1  volume  of 
chlorine  may  discharge  the  colour  of  exactly  10  volumes  of  the 
solution :  this  will  be  the  proof  tincture.  Tne  simplest,  and  at 
tbe  same  time  sufficiently  accurate  method  of  preparing  a  liquid 
containing  its  own  volume  of  chlorine,  is  to  take  3*98  gram, 
of  well  crystallized  manganese,  and  treat  it  with  muriatic,  acid^ 
receiving  the  chlorine  in  milk  of  lime,  whose  volume  is  to  be 
reduced  to  that  of  1  litre  after  the  operation,  as  mentioned  in 
the  a^say  of  the  oxides  of  manganese ;  but  if  we  wish  to  ope- 
nite.with  the  utmost  accuracy,  the  chlorine  must  be  prepared 
in-  tjie  state  of  gas,  and  absorbed  by  water  in  which  a  little 
lime  ibas.  been  infused ;  the  temperature,  pressure,  aod  moisture 
of  tbe  gas  being  noted. 

Important  Observation, 

The  proof  tincture,  being  gradually  discoloured  by  lighL  must 
be  carefully  kept  secluded  from  it  in  stone  jars  ;  but  for  the  use 
of  the  chlorometer  it  may  be  preserved  in  a  half  litre  glass  phial, 
alit^ays  taking  care  not  to  expose  it  to  the  direct  rays  of  the 
sun  :  it  bad  better  be  kept  in  a  dark  closet. 

.  1       .  Process  of  Assaying  the  Chloride. 

'  Take  several  specimens*  from  the  mass  of  chloride  to  be  exa- 
mined, and  weigh  off  6  grammes,  and  pound  them  in  the  mor- 
tar, with  a  sufficient  quantity  of  water  to  make  thin  cream ; 
then  dilute  it  with  more  water,  and  decant  it  into  the  half-litre 
jar.  In  order  not  to  lose  any  liquid  in  this  operation,  rest  the 
edge  of  the  mo  tar  against  the  pestle,  as  seen  in  the  figure  1>. 
Triturate  the  residual  chloride  remaining  in  the  mortar  with 
v^at^f^  and  decant  as  before,  and  repeat  these  operations  till  90 
more  is  left  in  the  mortar.    Rince  it  out  and  pour  the  rincjings 
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lAto  th^  jar-  .M^J^e  up  the  Tolume  to  exactly  half,  a  liUe^  ^xni, 
stir  it  tp  rencler  it. perfectly  homogqpeous.  Filji  the. tube  (I)  Wiik 
proof  tipQture  up  to  0°,  and  pour  a  portion  of  itj,  Iesi$  than  tl^ 
which  Tou  suppose  wiU  be  discoloured  by  the  chloride,  into  th^ 
glass  H,,  for  instance,  5°.  •  j.M 

Take  one  .measure  of  chloride  in  the  small  tube-F,  anc}  ma)^ 
it  flow  quickly  into  the  proof  tincture,  by  blowing  into  th^  tub0| 
agitating  the  mixture  the  whole  time.  If  the  tincture  be  cpm- 
pletely  discoloured,  add  quickly  from  the  tube  I,  such  p.^  f^ff 
ther  quantity  as  to  give  the  liquid  a  slightly  greenish  cqloufi) 
the  quantity  of  proof  tincture  taken  from  the  tube  I,  will  be:  the 
measure  of  the  quality  of  the  chloride,  provided  the  secQj:^di  pQFr 
tion  added  be  not  considerable^  nor  amount  to  thre&ftei^thf 
ofad^ree.  .,,-: 

But  if  the  second  portion  of  proof  tincture  added  to  theic^^Qr 
ride,  exceed  the  quantity  of  three-tenths  of  a  degree; ,  if,  foriift 
staucei  it  amount  to  1*2^,  the  assay  must  be  begun  a^ain*. «  Filji 
the  tube  I  with  the  tincture,  and  pour  as  muou  of  it  into  thi^ 
glass  H,  as  is  equal  to  the  quantity  discoloured  in  thQ.fprmep 
exp0i;iment^  and  some  hunaredths  over.  Then  complete  ^ 
operation  in  the  manner  already  described.  The  as^^y  ^lasjiff^ 
attained  Xbe  utmost  precision  it  is  capable  of,  till  the  proof  ,t^o 
ture^  assuDoes  the  slightly  greenish  tint,  immediately  pn  ^f 
chloride  being  added,  without  a  fresh  quantity  being  r^q^ired^i  \ 

By  these  successive  operations  we  approach  as  nea^r.ias^wqf 
please  to  the  true  quality  of  the  chloride  ;  nevertheless,  I  do 
not  think  that  we  can  in  ^neral  be  certain  of  it  beyond  Vrrtl^* 
These  operations  may,  perhaps,  appear  complicated,  but  Lmtist 
remark,  that  each  of  them  may  be  executed ,  in  two  or  three 
minutes;  that  when  we  previously  know  pretty  nearly  the 
quality  of  the  chloride,  two  operations  are  sufficient,  and  that 
in  the  current  labours  of  a  manufactory  one  assay  will  be 
enough.  Moreover,  the  object  is  to  ascertain  the  quality  pf  .the^ 
chloride,  in  order  to  fix  its  commercial  value,  and  in  tnal  casq 
we  must  not  be  niggards  either  of  our  time  or  our  pains.     ^   ^ ! . 

The  same  process  is  directly  applicable  to  the  assay  of  .%^o- 
lution  of  chlorine  in  water ;  but  it  is  better  to  begin  by  adding 
a  little  powdered  quick^lime  to  the  liquid  to  convert  it  into  chlo-p 
ride. 

Trtie  tube  K.  which  forms  part  of  the  chlorometei',  is  intend0^ 
for  assaying  the  chloride,  by  pouring  the  indigo  quickly  iiito 
the  chloride.  For  this  operation  the  quantity  of  tincture  rer- 
quired  to  saturate  one  measure  of  chlonde  must  be  previously 
ascertained  by  the  tube  I.  v 

The  assay  is  then  begun  again  by  putting  into  the  tube  K,  4 
quantity  of  tincture  equal  to  that  which  has  been  discoloured) 
and  a  small  quantity  over,  which  must  be  poUred  quickly  into  a 
fresh  measure  of  chloride ;  as  much  tincture  must  tnien  bft  a3|3tefJ 
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iya  is  necessary  to  give  the  greenish  colour,  atidtl^e  assay  6iic6 
nkore  rbiewed  by  putting  into  the  tube  a  quantity  of  the  tliicture, 
t^u^l  to  that  cUscoloured  in  the  preceding  assay:  Thfe  maiii«- 
pulations  of  this  experiment  are  precisely  the  sattie  as  those  of 
the  first ;  but  since  the  results  are  similiar,  and  it  requires  the 
tubes  K  and  L  in  addition,  I  do  not  consider  it  as  preferable  Iq 

the  fonfiier.  

"  It  may  be  convenient  to  some  of  our  readers  if  we  reduce  the 
F/ench  weights  and  measures  employed  by  M.  Gay-Lussac,  in 
the  preceding  very  valuable  paper  to  equivalent  English  ones. 

100  cubic  inches  of  pure  dry  chlorine,  at  the  mean  pressure 
atld  temperature  of  30  inches  and  b"0°  Fiiht.  weigh  76*376  grains, 
1  volume  of  which  discolours  10  volumes  of  the  proof  tincture. 

Suppose  we  take  250  grains  of  chloride  of  lime  and  dissolve 
it  in  100  cubic  inclws;  of  water,  and  that  we  find  the  value  of 
this' solution  to  be  denoted  by  7*6°,  or,  in  other  words,  that 
I'  cubic  inch  of  the  solution  discolours  7'6  cubic  inches  of  proof 
tincture;  then  the  whole  quantity,  or  100  cubic  inches  of  the 
solution  of  chloride,  would  discolour  760  cubic  inches  of  tine* 
ture,  one-tenth  of  which,  or  76  cubic  inches,  is  the  quantity  of 
chlorine  it  contiains. 

260  grains  =  ^th  of  a  pound  avoirdupois;  consequently, 
Hb.  of  chloride  of  lime  of  the  above  quality  would  afford 
(28  X  76)  »  2128  cubic  inches  of  chlorine,  or  rather  less  than 
1*4-  Cttbi^  foot,  or  about  138  cubic  feet  per  cwt. 

Assat/  of  the  Oxide .  of  Manganese, 
P»re  peroxide  of  manganese  is  composed  of 

Manganese 28  grains 

Oxygen 16 

44 

and  iaffords  36  graiiis  of  chlorine,  or  47*76  cubic  inches  at  mean 
pressure  and  temperature  ;  consequently  92*127  grains  will  give 
100  cubic  inches,  and  1  lb.  will  give  4'397  cubic  leet. 

We  take  therefore  92*127  of  the  oxide  to  be  assayed,  and  treat 
it  as  directed,  p.  221,  receiving  the  disengaged  chlorine  in  rather 
less  than  100  cubic  inches  of  milk  of  lime,  which,  after  the 
operation,  must  be  made  exactly  equal  to  that  quantity  by  pure 
Water,  and  assayed  as  above.  The  result  will  indicate  the 
quality  of  the  oxide  of  manganese  in  cubic  inches  of  chlorine 
per  92*127  grains  of  ore. 

To  coincide  witb  these  weights  and  measures,  the  small 
\yeight  B  should  be  equal  to  125  grains  :  the  capacity  of  the 
jar  Cr  to  the  arrows,  50  cubic  inches,  and  that  of  tne  little  mea- 
sure or  tube  F,  -^^  of  a  cubic  inch.  Each  of  the  large  divi- 
sions on  the  tubes  I  and  K,  must  also  be  equal  to  -j^i^  of  a  cubic 
inch,  to  correspond  with  the  capatcity  of  the  small  measure  F, 
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To  prepare  the  liquid  containing  its  own  volume  of  chlorine, 
Jftdtettd  or  thfe  3*98  grammes,  &c.p.221,  we  must  take92-12v 
grains  of  well  crystallized  oxide  of  manganese,  and  receive  the 
chlorine  in  100  cubic  inches  of  milk  of  lime  ;  and  in  the  pro^ 
cess  of  assaying  the  chlorides,  (p.  223)  we  must  employ  12S 
grains  of  the  mixed  salts,  and  decant  the  solutions  into  tne  50 
cubic  inch  jar  D.  J.  G.  C. 


Article  XIII. 

Corrections  in  the  last  Number  of  the  Annals. 
(To  the  Editors  of  the  Annals  of  Philosophy.) 

GENTLEMEN,  Jug,  18,  1824. 

Permit  a  constant  reader  to  point  out  a  few  oversights  that 
occur  among  the  Scientific  Notices  in  the  last  number  of  the 
Annals  of  Philosophy,  viz.  for  August. 

Your  catidour,  added  to  your  wish  to  render  the  journal  as  free 
from  error  as  possible,  will  find  an  excuse  for  the  liberty  now 
tak^n. 

1.  In  Article  4,  p.  140,  where  the  table  exhibiting  the  (juan- 
tity  of  each  chalybeate  preparation  containing  I  gram  of 
oxide  of  iron  is  given,  the  numbers  that  ought  to  have  been 
attached  to  Ferri  Subcarbonas  and  to  Ferrum  Ammoniatum  are 
transposed,  and  thus  absurdly  erroneous  quantities  are  set  down 
for  these  substances. 

2.  The  title  of  Article  6,  p.  140,  is  erroneous,  "  On  the  Use 
of  Nitrous  Oxide  in  Eudiometry."     It  ought  to  be  Nitric  Oxide. 

3.  Articles,  p.  151,  "Inflammation  of  Sulphuretted  Hydrogen 
by  Nitric  Acid."  In  this  title,  as  well  as  in  the  description  of 
the  experiment,  I  apprehend  that  you  have  substituted  nitric  for 
nitrous  acid. 

The  experiment  is  not  a  new  one,  and  it  is  not  due  to  Berze- 
lius.  I  remember  well  having  seen  it  above  twelve  years  ago  in 
the  lectures  on  chemistry  in  the  University  of  Edinburgh,  and 
I  am  certain  that  Dr.  Hope  made  use  of  strong  fuming  nitrous 
acid.  It  may  be  mentioned  by  the  way  that  the  exhibition  is 
remarkably  striking  and  brilliant  when  made  on  a  large  scale. 

To  the  best  of  my  recollection,  the  Professor,  instead  of  using 
a  flask  containing  four  or  five  cubical  inches  of  gas,  as  recom- 
mended by  Berzelius,  employed  a  large  wide-mouthed  receiver 
of  nearly  200  cubical  inches  capacity,  and  poured  into  it  about 
half  an  ounce  of  the  strongest  fuming  nitrous  acid,  covering  the 
oidflee  slightly  with  a  piece  of  paper. 

The  explosion  is  not  violent,  but  the  flame  in  the  interior  of 
the  vessel  is  beautiful. 

I  remain,  Gentlemen,  your  obedient  servant,        A*  B. 

We  t3\Ank  our  friend  A.  B,  for  his  good  opinion  of  our  can- 
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dbur^  and  for  the  trouble  h&  has  taken  hi  poiutini  out  our 
errors.    We  hope  they  are  not  unpardonable, 

A.  B.  is  right  as  to  the  transposition  of  the  two  ftalts  of  iron. 
It  should  be  1  grain  in  66  of  ferrum  ammoniatum,  and  1  in  1*2 
of  ferri  subcarbonas. 

'  The  erratum  respecting  nitric  oxide  has  been  already  marked 
for  correction.  The  third  error,  if  one,  does  not  originate  with 
us ;  the  article  is  copied  verbatim  from  the  Journal  of  Science. 
— C. 


Article  XIV. 

Proceedings  of  Philosophical  Societies, 

HOYAL   ACADEMY    OF    SOlEKCJfeS    dF    PARIS, 

Thb  Royal  Academy  of  Sciences  of  Paris  not  having  ac^j  udjged 
the  prize  proposed  in  1822  to  any  of  the  memoirs  deliverecTin^ 
decreed  in  the  sitting  on  the  7th  of  June  last,  that  th^  same 
sujbject  shall  be  proposed  afresh  for  the  prize  for  1826,  viz. 

\.  To  determine  by  multiplied  experiments  the  density  which 
liquids,  particularly  mercury,  water,  alcohol,  and  sulphuric  ether, 
acquire  oy  pressures,  equal  to  the  weight  of  several  atmospheres; 
and 

2.  To  measure  the  effects  of  the  heat  produced  by  those  pres^ 
sures. 

The  prize  is  a  gold  medal  of  the  value  of  3000  francs. 

The  subject  for  the  mathematical  prize  for  1826,  is, 

A  method  for  calculating  the  disturbances  of  the  elliptical  motion 
qfcomds,  applied  to  the  approaching  return  of  the  comet  of  1759, 
and  to  the  motion  of  that  observed  %n  the  years  1805,  l8l9,  and 

.  The  prize  is  a  gold  medal  of  the  value  of  3000  francs. 
(    iBoth  these  prizes  will  be  adjudged  in  the  pubUc  sitting  on  the 
fifst  Monday  in  Jurie,  1826  ;  and  the  memoirs  inust  be  seat  i^i 
before  the  1st  of  January  of  that  year. 

The  subject  fot  the  prize  in  tne  class  of  natural  histpty,  for 
1.^25,  is, 

To  determine  hy  a  series  of  chemical  and  physiological  experi- 
ments, the  nature  of  the  phenomena  which  successively  occur  in  the 
digestive  organs,  during  the  process  of  digestion, 

Th^  candidates  will  first  ascertain  the  ciiemical>  or  other 
modifications  which  the  immediate  organic  principles  undecgo 
in  the  digestive  organs,  particularly  those  wnich  enter  into  the 
composition  of  food,  as  gelatine,  albumen,  sugar,  8cc 

TJheir  researches  will  next  be  directed  to  toe  aliipentary  sub- 
stances themselves,  in  which  several  immediate  principles  are 
united,  datefully  distiiiguishing  between  liquid  and  soHd  aliments, 

Q  2 
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,  , ,Tqe.e.xpwi»,en,tj5  must  Ije  pursued  in  tlie.  four  .^Us^^es  c}[] ye^^t^- 
Vr3^4wTOak        ,     ..  ,.',.■   ^        *     !  ...    iw, 

The  prize  is  a  gold  medal  of  the  value  of  SQOO  fr^r^'qsjl'.tb  op 
4f^rQ^iQ:the  public  sitting  on  the  first  Monday  in  ifun.^,^  J82i>. 

,Xhe  i^emoirs  must  be  sent  to  the  Secretary  of  the  Insti^tp 
l^j^fpre  th^  1st  of  January  in  that  year. — (Annalesde  iphimie.j  j 

I     ,       ;    .•'  I  .,  t  I  '  ■     '         i    »     K 

• •        ■  •     . :     •       5  ■     /  *  I ' 

Article  XV.  ,    /  *^ 

SCIENTIFIC  NOTICES.  1     i    . 

■*'■''• 
Chemistry.  ,         ,  . 

1.  On  the  Mtans  of  detecting  the  Presence  of  Acetate  of  Mhrphia, 
in  Animals  poisoned  by  that  Substance.     By  M.  Lassaign^.'^''' 

Tbp  process  adopted  by  M.  Lassaigne  is  asfollo\vi3: — ^Th^ 
contents  of  the  stomach,  or  the  fluid  ejected  from  it,  were  fil- 
tjered^  the  fluid  carefully  evaporated,  and  treated  with'  boijing 
ajtcohol  of  the  specific  gravity  of '837,  which  separated  the  ani- 
mal substances.  The  alcoholic  solution  was  evaporated  tp  thfe 
consistence  of  an  extract,  and  treated  with  distilled  water,  to 
separate  the  fatty  matter;  the  solution  was  then  filtered,  and 
deposited,  by  a  gentle  evaporation,  prismatic  crystals  at  .the 
bottom  of  the  capsule,  which  possessed  the  following  bropei'tSe^. 
They  had  a  bitter  taste,  and  were  precipitated  in  white'fla^es 
fi'om  their  solution  in  water  by  ammonia ;  treated  with  concen- 
trated sulphuric  acid  in  a  small  glass  tube  closed  at  one  end, 
thefy  exhaled  a  decided  odour  of  acetic  acid  :  they  immedlalielv 
gijve  a  yellow  solution  with  nitric  acid,  which,  with  aii  increased 
quantity  of  acid,  deepened  to  orange,  and  afterwards  exhibited 
a  fine  reddish-yellow,  blood  colour. 

.  These  characters  belong  to  the  acetate  of  morphia,  and  amply 
attest  the  presence  of  that  substance.  To  free  the  alcoholji'c 
extract  fromi  colouring  matter,  M.  Lassaigne  poured  acetate  of 
lead  into  its  solution  in  water  (as  practised  by  Pelletier  in  his 
expe/imehts  on  strychniai),  which  threw  down  the  colouring 
matters,  and  left  the  morphia  and  the  excess  of  precipitant  in 
'the  supernatant  liquid,  which  was  easily  cleared  of  the  latter  by 
a  few  Dubbles  of  sulphuretted  hydrogen  gas.  The  solution  was 
then  evaporated  in  vacuo  over  a  surface  of  sulphuric  acid,  aiid 
the  fixed  alkaline  substances  were  thus  obtained  free  from 
colour  derived  from  any  foreign  matter.  The  action  of  nitric 
acid  then  readily  demonstrated  by  its  orange-red  coloui'  th,e  pre- 
sence of  the  acetate  of  morphia. 

'  pn  examining  the  stomach,  intestines,  heart,  and  blood  of  a 
cat  poisoned  by  12  grains  of  the  acetate,  the'morphia  was  bnly 
Selected  in  the  stomach.    The  thoracic  cavity  olf  k  dog  'whicn 
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died  i^  10  minutes  after  the  injection  of  14  grains  of  the  poison, 
cohtaitied  acetate  of  morphia,  as  did  ^sb  tb^  smafR  ratfefstirtfe  bf  a 
c^t,  and  the  duodenum  of  a  dog,  after  the  poisotib^d  he^ii 
li^fe^t^  injto  those  parts.  -       '  .' '     * 

fhifty-six  graitis  of  acetate  of  morphia  weiie  injected  inljo,  the 
^A^ral  vein  of  a  dog,  and  30  grains  into  the  'jugulat*  rein  6f  a 
hdrse,  hui  none  could  be  detected  in  the  blood,  drawn  l^-fabur 
after  injection  from  the  opposite  vein;  but  on  repeating  the 
experiment,  and  bleeding  the  animal  in  10  minutes  after  the 
poison  was  injected,  it  was  found  in  the  blood. 
M .  Lassaigne  concludes  from  his  experiments, 
1.  That  in  many  cases  of  poisoning  by  acetate  of  morphia, 
sensible  traces  of  that  vegetable  poison  may  be  chemically 
detected. 

.  2*  It;  is,  always  found  in  the  viscera  in  which  it  was  first  depo- 
siteij., 

f  3.  The  contents  of  the  stomach,  ejected  by  vomiting  soon  after 
me  injection  of  the  poison  into  it,  contain  ponderable  C][uantftie8 
of  the.apetate  of  morphia. 

■^  4.  All  attempts  to  detect  its  presence  in  the  blood  of  animals 
poisoned  by  acetate  of  morphia,  have  been  ineffectual. — (JouM. 
de  Pharm^cifi.) 


2.  Cause  of  the  Odour  of  Hydrogen  Gas. 

j^i  our  last  number  we  cjuoted  some  observations  by  Berze- 
'liup  rrefspeqfing  the  oil  which  communicates  to  hydrogen  gas, 
its  peculiar  o(K)ur :  as  the  circumstance,  although  well  known 
^ac^lierriists,  has  been  seldom  adverted  to,  we  shall  lay  before 
QUf  rp£^ders  a  brief  account  of  some  facts  which  had  been  pre- 
rvrously  ascertained  respecting  it. 

I  ,A,bovit  the  year  1800,  Proust  stated,  in  a  memojr  read  be- 
fore the  National  Institute,  that  this  peculiar  odiour  resides 
^,  a.yolatile  aromatic  oil,  of  a  bituminous  flavour,  which  is  held 
ij^^ solution  by  the  gas;  and  in  support  of  his  opinion,  he  ad- 
j ducked  the  following  facts.  1,  During  the  solution  of  ^ast  iron 
^i^  sulphuric  or  muriatic  acid,  the  neck  of  the  retort,  and  ilys 
sid^s  of  the- receiver,  have  a  greasy  appearance,,  in  consequence 
of;  tlieir  being  coated  with  minute  drops  of  this -oil.  2.  W^hen 
^lijcoiisiderable  quantity  of  metal  is  dissolved  £^t  once,  as  from 
Jz.tq  15  oz.,  drops  of  this  oil  are  obtained  floating  on  the  liquid 
ip  the  receiver.  3.  The  carbonaceous  matter  .remaining  after 
^h]^,  digestion  of  cast  iron  in  either  of  these  aci4s,  yi^ld^  fi  por- 
iipn  of  this!  oil  by.  distillation :  alcohol  also  extracts  the  oil  ftom 
It,  and  the  solution  is  rendered  milky  by  the  addition  of  ,^ater. 
— l^jViera.  Pres.  slVlhst.  des  Scien.  i.  206.) 

vy^uqn§lif?a;,^bout;five  years  after,  confirmed  the  prececJiHg 
.*([^D^r.v8^tipps, 'and  90  additional  information 

j^^pj^cti rljg  thjB  prpg^rties  p{  the  oi^.    He  prepared . it  by .  dissolv- 
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i9§^  l^tMw  ^i^  4Uu,Jta  Sulphuric;  a^di  wi  dig^^li^g  the  r^i^ue 
iji.ypry  3t|pi;iig.»laphol:  tW  ftolutioa  was  filtered  ivbUe  Jbqi,  ,s^|i4; 
ti^  ^CQJI^ol  wftc^  dUtiUed  qW  with  ^  very  geatle  h^at,,  Tlu^s  ,q\}Tj 
taine4>  the  oil  was  clear  and  transparept,  had  a  $ligbt^  leipoiii-ri 
y^Q^y  .eolpur,  imd  m  iicrid  ta^te.  It  appeared  to  hold  a  midT 
dlq ;rank between  the. &t  and  volatile  oils.  Hq  remarked . .the, 
f^rmatipn  pf  a  similar  oil  duripg  the  solution  of  tia  ip  muria^ii^, 
%<?idrrKJ^un)al  des  Mines,  No,  wtix.  p.  392.) 

Pqfjii^r^aer  a^oertaiped  more  recently  that  hydrpgea<  gfift 
m?iy  be  rendered  .completely  iijodorous,  by  being  k^pt  ip  co?^, 
tact  for  some  time  with  newly  ignited  charcoal — r(Schw.  jourja.. 
iii.  377)Tr-fmd  Mn  Donoyan,  that  the  same  object  may  be  ,ef-, 
fi^i;ed  by.pa(»aing  the;  gas  sucpessiyelv  through  hm/e  water^  fti*. 
trie  acid,  solution  of  green  vitriol,  and.  water.  Neither  of  thew, 
alludes  IP. ^n  oil  afi  occasioning  the  peculiar  odour:  the  lattf^Vi: 
indeed^  ascribed  it  wholly  to  sulphuretted  and  phosphurfittedj 
hydrogen,-^(Phil.  Mag.  xlviii.  138,) 

Bemre  concluding,  we  may  observe,  that;  although  this  olea« 
ginous  principle  is  probably  lormed  invariably  during  the  solu- 
tion oi  the  ftuh-qarburet^  of  iron,  and  also  of  other  metals, 
aucb.  as  manganese,  nickel,  &c.  whioh  combine  with,  smftll 

quantities  of  carbon,  there  are  besides  other  circumstance^, 
under  which  the  hydrogen  evolved  during  the  solution  of  metals 
will  possess  a  peculiar  odour.  This  will  take  place  whenever 
t}iie  m^^ls .  contain  traces  of  phosphor^is,  i^n)phur,  selenipm^ 
tellurium  or  arsenic  Tbe  solution  of  those  varieties  of  jlEon^j 
so  common  in  France,  which  contain  phosphorus/ i^  alvvays  .Ac- 
companied with  the  odour  of  phpsphnretted  hydrogen,  "Most 
of  the  tin  which  occyr^  in  commerce,  even  those  refined  spe-^ 
cimens  sold  under  the  name  of  grained  tin,  occasion  the  levQ-r 
Intion  of  a  considerable  (quantity  of  sulphuretted  hydrogen  ga$ 
when  dissolved  in  muriatic  acid.  We  think  it  not  improbabfev 
that  the  doubtful  compound  described  by  Kastner  anq  Qther^,, 
under  the  name  of  stanniuretted  hydrpgen  gas,  is  nothing^,  els^ 
than  arseniuretted  hydrogen ;  which,  of  course,  must  make  iis 
appearance  whenever  the  tin  happens  to  be  contaminated  Wjith 
arsenic.  This  vvoijld  account  for  the  prejudicial  vapours  which. 
are  occasionally  emitted  during  the  solution  of  tin  in  muriatip 
acid,  and  which  are  so  much  complained  of  by  those  who  pre- 
pare solutions  of  muriate  of  tin  on  a  large  pcale,  for  the  use  of 
the  dyer  and  calico  printer.  I    ' 

3,  Selemum^  an  Attendant  of  Sulphur,  ^    ' 

!^le}schl  (i^  S^^^^^g^^'^  Neues  Jonrn.  ix.  .348,)  expresses  hi^ 
opinion  that  selenium  is  not  an  uncommon  attendant  of  sulphur  i 
we  are  inclined  tp  think,  from  the  observations  of  Berzelius, 
§tflO||iayerj   Gmelin,  Wahler,    liewenau^  &c.  th^t.  the  {?if9f{  i» 

ii^SP^y  pf €i%  §^ti8fe^twly  est^bUghed  .    ,    .    .,..1,1 


V^A'fdMl^  ^flmikture'  of  this  ttatqre  would  kocbmhttfor  thie  very 
ikjitteridtjs  qualities  which  the  Firench  chemists  aaicrtb^  tb  feuW 
trhtirett^^  hydfogen  gad,  and  for  their  antipathy  against  iu'^ 
k^tfig  thi»-  filightest  particle  into  the  lungs.  (Tbenara,  Traiti^ 
drOh.  3d  edit.  i.  722-^729.)  That  the  odour  of  the  gas  i»'6ttffi.j' 
ci^htly  utrpleasant  must  be  admitted ;  but  we  have  I'ep^atisifiy 
retiminfed  in  atmosphereis  copiously  impregnated*  with  it/ wilthottf 
experiencing  any  injurious  consequences^  and  we  do  not  hel^i<« 
tate  to  assert,  tnat  the  antidote  which  they  recommend,  naitely, 
Ae  eonthxual  emission  of  chlorine  into  the  open  air  so  long^as' 
the  gas  is  preparing,  is  a  much  more  serious  incoiivehieitcisi' 
than  the  one  wnich  it  is  intended  to  correct.  It  6an  scarcely  bid' 
dMbted,  thf^  their  sulphtir  contained  either  sdenium  'm  ah^ 
nic ;  -and  aift  Thenard  has  described  this  extremely  noidoua  (^^ 
lity  as  one  of  the  inseparable  characteristics  jdf  iulphutefttedf 
Hydrogen  gas,  it  appears  probable  that  the  contamination  is  far 
from  unfrequent. 

Mineralogy.       , 

4,  A  Superb  Collection  of  Minerah for  Sale.*'        ^' 

'Di*.  Joseph  Guillaume  Waagner,  of  Vienna,  has  announfcecf 
the  sale  of  the  superb  collection  of  minerals,  late  the  propei'ty 
of  M.  Jacques  Frederick  Von  der  Niill,  deceased.      •       ' 

This  collection  i^  well  known,  both  for  the  magnificence '6f 
tj^e' specimens,  and  by  its  having  been  arranged  and  described 
by'  Profes^sor  Mohs,  in  3  vols.  8vo.    Vienna,  1804.      

"W^n  that  work  appeared,  the  collection  contained  ^Sf926  spe* 
^imens,  exclusive  of  the  cut  precious  stones  which  foriii' a 
valuable  collection  by  themselves,  and  do  not  belong  to  the 
great  collection.  Since  that  time,  to  the  death  of  the  owner  In' 
May  1823,  the  cabinet  has  been  continually  increasing, '  and' 
the  number  of  specimens  it  now  contains  amounts  to  5047,, 
of  ^hich  3427  are  ticketted  with  numbers  corresponding;  witTi 
M,  Mohs'  catalogue,  and  the  remaining  16?0  are  brieny  de- 
scribe in  a  catalogue  by  M.  Partsch.  "  '  *  •' 

The  average  size  of  the  specimens  is  about  three  in^  by  tw(i|^ 
imd  they  are  contained  in  three  cabinets  of  48  drawers  each. 
The  specimens  of  gold,  silver,  and  tellurium,  and  the  minerals 
in  general  found  in  the  Austrian  empire,  particularly  Hungary 
and  Transylvania,  are  said  to  be  remarkably  fine.     / 

The  price  is  fixed  at  3000/.  sterling,  and  time  win  be  allowed 
for  payment  on  satisfactory  security  being  given. 

Persons  wishing  to  treat  for  the  purchase,  are  requested,  to 
apj>ly  to  I)f.  J.  G.  Waagner,  Hohenmarkt,  No.  511, 3^^  6ta|'e. 

-       '    '  6.  New  Locality  of  Tellurium^  ■     '  *     ^ 

Dunnga  recent  arrangement  of  die  collection  of  minerals  be- 
longing to  the  Royal  Academy  of  Sciences  ofSto^khohU;  ^^ere 
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^t»e^  ikbsm^Midev^ia4^tsp«oii»ei]s  'of  «  biraaxt>foUate(li><iiiiaef]akl 
f rbdi'  JUeh^Uyttati^  having'  u  isilTier^wIiUe  <  cdloup^ '  AM  the  iHte- 
^alIie>lRUtrei  ''Bemelius  •  instantly^  recogiii^ed  4t  as  ibehig^idBii^ 
-tioaMniCd  externa)  characters' with  the  HiinerahfiiiRt  described 
lypVtimi'&oktiy.midBr  the*  name  of  molybdeRousailteryi which 
^iUa|)«bth'ttmisider0d  as  a  sob'Sulphoret  of  bismuth^ "bttt.Mrki«!h 
lyeiUiniflttlf -aflMtertained  a  few  years  ago  tcDi Le  aft>aUoy  oflTbis- 
totrth'aiidi  teUnirtum;  mixed  witti  some  sel^^niiiin.  >  (ThelkeKtf 
?Ae  BloM^pi^e^  fing.  Tr.  p.  162.)  The  mineral  from  Hiddufhyt- 
tdm.  prorea  by  a  blowpipe  examination  to  contain  Tathet?  meiie 
.»«lphu*  than' Von  Born'a,  but.  the  other  constituents:  appecfved 
ioi  be  exactly  the  same,  and  in  exactly  the  same  proipcnrtioi»dn 
boA.  ^^It'ift  temarkable  as  being  the  first  instance  intwUibhitfais 
r^d^tn^tal  has  been  found  in  Swedetu^KoiigL  Vet. '(Acad. 
Ha4ldli"1823,  sb.  L)  t.    t  •  -i^ 

/  ;.  MlSCELLANKOlj'S.  ^       ,    ,^      •.---,.{.' 


'I'  ^    ,  J  6.  tlydrophohia  cured  hy  Acetate  of  Leqd^  ,    '  '^|  | 

/!  iJDtrinFiayermaai;  of  Norwich^  had  a  patient  ui^der^  hild  care, 
^iabouriw' under  the>  monst  dreadful  symptoms  o^  (confimiddihy- 

drobbobmif  in  consequence  of  the  bite  of  amadd'Ogupwtirdi^^of 
ithrie  nioadis>  before  he  was  taken  ill.     Having  tried  tihb  ilHMa^l 

mettieds  'without  successy  Dr.  Fayerman>  to  use  hi^'owuiex- 

^eUsiony  '^ftooktime  to  consider  what  was  best  lio  tie' dox^V'^^ 
ijpisrsehal  obs^rvatiobs  confirmed  me  m  the  previoa^  idea:wbieili 
'iibad'entdrtlaaned;  that  hydrophobia  is  adisease'.^pieifioaUyit^ttte 
^mtmui-^s^mv  1  J^eit  mor^  strong  in  the  beli^)J)*09H  the^ma^d- 
yhdse''tfUit''hcal  in'i^tttion  frtmi  iiHnmds  in  itntaole'lmbitspeape' 

tiaUynoheti^'tonjoimd  with  a  perturbed  state  of  the^fasimindi^dml 
inU^tMeaiiaffkttiom  o/'  the  mind^  independently  k>f>  corpwah^- 
rjiityiin  Aji/steiicdl  and  byptjchondriacal  constitutions^  ^abe  ^' times 

/pi(pdirfced('  dll  tHe  pathognomic  symptoms  of  tanpie  <  maduemC* 
•^^bifiJtiiife'Witnlesscid'die  powerful  effects  -of  lead'0n'ibtKe''neVv>c$tls 

^siewJ,  a  determined  at  once  to  give  this  mineral  ti  ^rlal'  iw  the 
itetrifib  disuse'  before  me."  "  At  nine  a'clock^^'  (thefjiatlent 
^iiein|^'in\^'»B^tiite  of  comparative   quiet,  from  e>cll|tU8ti6n\) '^f  A 

Wv^^him\\35  drops  of  the  liquor  plumbi  Afz/j^ofceltt/wv^^vdl^o 
s^GditdarA^^'^eittfact^'  lead,  on  a  lump  of  sugar;  the  piilse'at;  uMs 
iperibdJiw^ditremirfoup  arid  irregular,  and  at  105i;  the  [io\N^r«f 

degldtitibniat  ithis  period  was  greatly  impeded  by  the'AecfneiiU 
i«sp^M8|'^6dtit^  th^  glottis^  and  it  was  ar  least'  lid  minutes 
tfiM^forei  the  medicated  sugar  had  pai^sed  into  the  stomsHch.  >  iAt 
-^lOid'cldck  thedofiie  was  incraased,  and  he  took  40  <tro^«'bf  rile 

extract  oj  lead,  in  the  same  manner  as  before',  •^lie^S'. -He 

sleptifwmrhilfi-past  10,  to  within  a  few  minutes^  of  11.    He 

was  awoke  by  severe  pain  about  the  scrobiculus  cordis,  great 

^Uihrtiaiiid^'^eat'^out  the  f^        but  ib^re  >  Hiras  >abde]iel  of 
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kf>aBm>cl{oie6ntFtotio(ii  wUoh  had  pvevii^iuBly  Ihi^atencU}  siiiS<»^ 
-ea^iotii  LiA( Qae^d'ciooky  on  th6  ISthof  AtuguBt^/Iite^baJfedrth^i 
•vedes^cfieh  eight  bumeesy  &Qd'g»vte  45  drops. ef^  the,^xtii&!^\i&£ 
B6ak}>>  mixed  in  iasmall  portion  of  h<mey  J  Atthree^  thaSt^ixiDDn^ 
/Ingiv^ha  dose  was  repeated,  and  notwitbstaiiding.tiil^i  pow^rMi 
itrsjb^gentyiofi.tihe  unedicif^,  there  ^a&'CertaiiiIy,le06fdtfiKfell^ 
4iidt^  jBL^i  of  8^¥aUonvi!}g.  T-he  pain  about  tbes^maoh  baiifl 
)be«n  k*edUiced  in  Tiolence^  sinc^  the  use  of  the  kB^etarsebond 
-tinle^^anA  &e  mind  had  become  more  calm  and  coUectedi  At 
Ai9e\  (^'trlock  the  thirst  having  increased  beyond  endmtooey  he 
leNprcfi^ed  a  desire  to  drink ;  a  little  weak  brandy  and  w^ber^ 
imixea-m  a  tea-pot,  was  presented*  to  bis  notice ;  but  the  mo- 
.-misnt'tbe/fluid  had  been  tak«n  to  the  lips,  a  violent  spaiim  caoiki 
.bnvAie  seized  the  vessel  with  the  fury  of  a  mtoiad,  and  bit  the 
spout  off.  In  25  minutes  after  this  paroxysm  had  gubsididtd^  .50 
drops  of  the  solution  of  lead  was  administered.  At  nine  o'clock 
the  patient  complained  of  coldness  along  the  spine,  and  of  a 
peculiar  tingling  sensation  in  the  lower  extremities,  and  soon 
after  of  total 'inabihty  to  move  his  limbs — ^the  pulse  at  this  time 
,'wa9  at!$4b«  I  examined  his  le^s  and  found  ithem  coknpldtely 
-piiraly2iied.i  The  stfmptoms  of  hydrophobia  becaYttt\e^^^^^kuUt 
iaftJs9^ ithU.  criiU  materiallif  lessened,  I  fully  sticceeded' Ai<half- 
ipasli  10]  in.  getting  down  three  tablespoonfuls  df  castov  oik  .{ 
.  r^iu«^  thie  solution  of  lead  in  doses  of  20  drops  every' Dhrae 
/hiOUi^^  lfit)l6  o^clock  the  bowels  were  evacuated ;  at  two!jP..M. 
iNyisiA^hatitiejEnpted  the  introduction  of  theiveak.brdndy  ax^ 
<jl^'alf»ivOtiie,paiient  made  a  bold  and  r^olute  effort  to  'Oonqtiir 
-^;wiean  t^  struggle.  He  armed  his  minid  ^ith.tlia  strof^eat 
.^i^r^geAailid  fortitude;  he  carried  the  vessel  ta  his  lips,  .IkUd 
VSlifthott^lt.bis  countenance  fully  displayed  the  moat  hwiid  >ie- 
-pugn^ince,  yet  fVom  a- total  absence  of  spasm,  heaitoebededMii 
/geltifig  down  a  considerable  portion  of  the  fluid.<  j^ooiuthis 
''i)a<!ku^eint  I  eoasidered  the  cause  gained,  and  IhAilediWiihiJQy 
^tb«9iriunftf>h.whiQh  such  a  conquest  inspired*  - 1  lgra4«iHyf}de- 
-*«ioeledfed'.ftbel  t^oale  of  my  remedy  to  10  dropsy  and  tl  had  the 
tisatinf^otiiw  to*  fiild,  that  in  the  space  of'  48'A-OMr*  /)«*«  timjint 
\e.vli'ihili($M>^^'^  the  solution  of  had  in  this  >  case  ofhydwptwMa^  ^t 
i^J^e  more  urgent  symptoms  of  thin  m&mtTOu^  di$ea^  httdAahatcd. 
^I^ifour  days,inot  the  least  appearance  of  hydrophobic  vStalady 
t<exi»sted^  the  patient  had  the  look  of  a  person  enervathd.  iand 
rdebjilitiited •  to  an  exoessivb  degree;  the  wound  in  itheihte^nd'** 
^(opoa^ion^d  by  e^ccision  of  the  bitten  part*  and  the ^aippUcaticm 
i<>f  cai>stio,)!>'  \ta8  suffered  to  remain  open  for  some  w/eeks.  ;v>ii 
.»;thel2(>th  Septetftber,  the  patient  recovered  the'use  of  his  limbs 
oifid  w^  diiSfcbarged.*'   '  \  v     .»   ..  . 

•ill      II   ♦(Sigwd).  Abnal'L  Thomas  FAYEaMAj^U^ 

Ic)   Wie  ihdve  ^eiotrac^ted  the  preceding  ifrom  tiie  aticitoot  rwbibfa 
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ajqpepivfi  ini 'the  Morning  Ueml4  of  tlM  7th  of  kisiiHdbtfaf.  It 
caimot  be  400  generally  known ;  for  if  further  experience  ]^t« 
the^effioacy  ol^the  remedy.  Dr.  Fayerman'a  name  will  stand 
defiieryedly  highj  aft  a  benveftictor  of  mankind.  HieBub^eet  19 
tatber  OEiose  exclusively  mescal,  than  we  are  in  the  habit  of 
tiAttiiUBing  amongst  onr  muceUamay  b«t  our  great  object  ib  t6 
niake  the  pages  of  the  Annah  of  Philosophy ,  the  medium '  fbf 
f^cooimuxucating  interesting  and  useful  matter  in  every  depart** 
ment  of  jBcienoe,  to  the  world  at  large,  whether  that  muftter  b^ 
onginaly  or  selected  from  respectable  cotemporary  journals; 
foDsign  or  domestic,  and  other  works  of  merit  and  reputation ; 
and  we  shall  continue  to  pursue  that  object,  equally  indifferent 
to  the  worthless  praises  and  contemptible  criticisms  of  hebdo-* 
madal  quapks  and  scioUsts. 

7.  Extraordinary  Tide.  .    . 

AhfkUt  10  p«  m.  on  Tuesday,  the  13th  inst.  wind  ESE.  iighf 
airs  and  variable  ;  barometer  30*0,  thermometer  70,  a  sudden 
flux  of  the  tide  was  observed  at  this  port,  which  rose  several 
feet,  and  in  its  reflux,  aided  by  the  ebb,  its  rapidity  was  such 
a^  tp  sweep  every  thing  before  it.  The  chain  conductor  of  the 
%iog- bridge  on  the  Lairy,  gave  way,  and  for  a  time  rendered 
its  bridge  useless ;  but  by  the  exertions  of  the  men  it  was  soon 
rep^reo, .  However,  about  one  o'clock,  it  being  then  -near  low 
^ateji^jr  the  ^ame  occurrence  again  took  place,  and,  the  bridge 
wa^  again  torn  from  its  position.  Boats,  timber,  &.6.  wena 
swjept  a,way  by  the  great  flux  and  reflux  of  tlie  tide,  which  coii^ 
tinuefi  at  intervals  until  four  o'clock  on  Wednesday  moraoiin^ 
(bejng  abovit  three-quarters  flood),  when  it  began  to  assiune  ai 
iQorf  formidable  axid  terrific  appearance.  The  ordinary  velo^ 
qity  pf  the  tide  beipg  not  more  than  two  knots  per  hour,  was 
no^  ob^eifved  to  run  from  seven  to  eight,  at  intervals  of  froitb 
13  to  15  n^inutes,  and  sometimes  20  minutes*  As  the  time  of 
high>v^ter^.pproached,  the  flux  and  reflux  was  more  powerful^  and 
oflonger  duration,  probably  occasioned  by  the  unfinished  ends 
of  the.Bfe^water  being  at  that  time  overflowed.  From  ninid 
till  about  twelve  o'clock,  the  river  of  Catwater  was  impassable^ 
excepting  by  taking  advantage  of  going  with  the  current,  and  tjhe 
same  in  returning.  Boats  were  torn  off  the  shore,  and  in  a  feii" 
moments  hurried  out  of  sight.  The  appearance  of  the  elements 
now  was  truly  wonderful ;  distant  claps  of  thunder,  heavy  low^ 
ering  clouds,  some  rising  in  different  positions,  and  others 
floating  in  a  horizontal  direction,  occasioned,  no  doubt,  from 
(he  extraordinary  variations  of  the  wind  blowing  fresh  in  pufis 
from  every  quarter  of  the  compass  in  a  short  space  of  tin^, 
with  intervals  pf  calm.  Siome  idea  of  the  extraordinary  rapi<^ 
dity  of  the  current  may  be  imagined,  when  it  is  asserted,  from 
tib^^  ^^muti^st  obsevvatiops,  tb^t  th^  flux  or  Jmh  of  the  tidn  at 


^gl^  ^pt\^y,  ^99^de  a»  ineflu^  of  3  feet  6  iqohes  ul  the  «ami^  shad 
sPMf)  ^f^^Q^f  t§api^g  up  the  sQil.fmoL  the  bofttoui'  (^'the  viveti 
W^i^^tPM^^  thick  4^4j^ac.e  of  which  resembled  the  h^iling^of  a 
f^t};,  T^Yf^^els  at  the  Breakwatei*  of^  BMaitte«w«re>aAiiat,  4&4 
the  4iea^t.|Lywg;highaad  dry  on  the  body  of  the  wock« ;  ittd'  b«| 
^  tbp  gr^4t  exertions  of  the  workmen  aod  crew^^  Wfih  diaimgo 
DQIiji^t  have  been  done»  Indeed^  was  there  a  possibiUly' of  lif|»i>g 
thfit.^tup^dous  structure  from  its  position  oiiily  foran  hour,  tMl^ 
%#h>ip  Qp\x\d  have  been  safe  either  in  Plymouth  haffbour  ^.  lA 
tl]^.^<9Q/,y  and  although  it  must  appear  strange^  at  the  «aoi8 
^§  tbbQ  ^ea  in  the  offine  was  pastioulftrliyr  soiooth.  Abo^t  half** 
p^^tttyroi  pr  m.  the  tide  hegan  to  resume  its  regular  cpurse^  No 
doubt  we  shall  soon  hear  of  some  extraordinary  convulsion  of 
nature  in  some  part  of  the  world.  In  1798^  a  similar,  oconjrveace 
took  place,  about  the  time  of  the  dreadful  earthquake  in  Bienn^^ 
isfaidh  iiwallowcd  up  many  thousands  of  our  fellow .  creatures  j-r* 
CPiyinauth  Jouunal.) 

.  $,  Unequal  Distribution  of  Heat  in  the  Prismatic  Spectrum. 

■  'That  the  different  portions  of  the  prismatie  solat  spebtrutii 
possess  different  heating  powers,  has  been  universally  admitted 
Itgreveiy  philosopher  who  has  examined  the  subject  experinient- 
aiLy^'boita  great  diversity  of  opinion  has  prevailed  respecti]ig 
thfii  precise  pfmt  wker^  this  power  resides  in  its  greatest  inten- 
utjr*'    LandriaDi^  one  of  the  first  who  investigated  this  subject/ 
jdaceil  the  maximum  heating  power  in  the  yellow  rays,  Rochon 
101  (the  orange  or  orange  yellow,  and  Senebier  also  in  the  yellow/ 
Heoschel,  on  the  contrary,  Ibund  the  hedtiag  power  of  the  red  to 
bei superior  to  that  of  all  the  other  coloured  rays ;  but^hat*  there 
iat>a  certain  point  of  the  spectrum,  situated  immediately  b^yotid 
the  0ed  and  invisible,  which  elevates  the  theFmometer  still  higher: 
tban^any  of  the  visible  rays.    His  experiments  w^e  directly, 
Contradicted  by  Leslie,  but  were  soon  after  in  a  great  mea»ufe' 
emafirmed  by  Engleiield.  Dr.  Seebeck,  in  a  memoir  read  to  the 
Bioyal  Academy  of  Sciences  in  Berlin,  which  with  numerous  Ori- 
gin^ experiments  combines  a  copious  discussion  of  the  opinion's' 
of  ipteeeding  inquirers,  appears  to  have  ascertained  the  cause  of 
those  anomalous  statements.    It  exists  in  the  particular  nature 
Q£the  medium  by  which  the  rays  of  hght  are  decomposed;  a- 
GiTOUmstance  so  little  regarded  that  few  experimenters  have  even 
deemed  it  necessary  to  record  the  material  of  their  prism.    The 
fiiUowing  is  a  summary  of  his  results. 

jin,  every  part  of  the  prismatic  spectrum,  there  is  a  percepti- 
ble >elevatien  of  temperature,  and  this  is  uniformly  least  in  the 
oul^ermost  edge  of  the  violet.  From  the  violet  it  gradually 
iacneases,  as  we  proceed  through  the  blue  and  green,  into  the 
yellow  and  red*  In  some  prisms,  it  attains  a  maximum  in  theyeU 
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low,  as,  for  example,  in  those  filled  with  water,  alcohol,  or  oil  of 
turpentine.  In  others,  as  in  those  filled  with  a  transparent  solu- 
tion of  sal  ammoniac  and  eotrosive  sublimate,  it  attains  a  maxi- 
mum in  the  orange.  Prisms  of  crown  glass  and  of  common 
white  glass  have  the  maximum  of  temperature  in  the  centre  of 
the  red ;  others,  which  appeared  to  contain  lead,  have  the  maxi- 
nium  in  the  limit  of  the  red.  Prisms  of  flint  glass  have  t;he 
im^imum  beyond  the  red.  In  all  prisms,  without  exception^  th^ 
temperature  regularly  diminishes  from  beyond  the  red  ;  but '  it 
still  eontitittM  perceptible  at  a  distance  of  several  inches  from 
the  extremest  limit  of  that  side  of  the  visible  spectrum* 
(Sobweigger's  Nenes  Journal,  vol.  x.  p.  129.)  ^ 

9.  Distinction  of  .Positive  and  Negative  Electricity^ 

Positive  and  negative  electricity  may  be  readily  distingaidied 
by  tlie  taste,  on  making  the  electric  current  pass  by  me^ns!  of  a 
point  on  to  the  tongue.  The  taste  of  the  positite  electricity  ie 
a^cid;  that  of  the  negative  electricity  is  more  caustic,  and,  '^s'ii 
were,  alkaline.     Berzelius. — (Journal  of  Science.)  *   ' 
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\0.^  JOies'criptiori  of  two  Surfaces  composed  of  Siliceous  Filamehts 

incapable  of  reflecting  Lights  i^c. 

''Tb^Burfalee'Was  produced  by  the  fracture  of  a  lai^g^qunrtz 
crystal,  two  inches  and  a  quarter  in  diameter,  of  a  light  istmoby 
colbt^r,  fatit  impet*vious  to  the  light,  except  in  smail'piet^bs. 
The  surface  of  the  fracture  is  absolutely  black,  and 'was 'at  fsr^t 
supposed.to  have  been  occasioned  by  the  interposition  of  a  tfiin 
film  of  opaque  and  minutely  divided  matter  that  had  itrsittuated 
ijt^ejlf  iqtg  a  fissure  of  the  crystal ;  but  this  opinion  wics  o^ei** 
turned  wnen  Dr.  Brewster  observed  that  both  svirfaces  V^'fere 
equally  and  uniformly  black.  He  therefore  suspected  the  phe- 
nomenon to  be  occasioned  by  the  surfaces  being  composed  of 
&b(9tii/andfaleiuler  filaments  of  quartz,  of  such  expeedi^gly  ;^i- 
ndtedialniietdr^as  to  be  incapable  of  reflecting  a  singly  my.of.il);^ 
stv<n^^0i<)Aigbt;  and  he  verified  his  conjecture  by .  plunging -the 
fragment  in  oil  of  anniseedc,  which  approaches  to. quartz  (in -ita 
fel'raetiVfe'fUiwefrs,  and  examining  the  light  refleoted  attbes^pa- 
r.ating'  surfaces  of  the  oil  and  the  quartz.  The  blackness  di*- 
dpf^eared  ;•  aid  the  fragment,  whether  seen  by  reflecteid  or  tr^^s- 
n^i^ttjBd  light,  comported  itself  like  any  other  piece' of  quaHfc'of 
tjie  sanie^  trafisliicency.  On  removing  the  oil  from  the  surficp 
if  assumed  its  original  blackness.  >• 

Dr.  Brewster  calculates  the  diameter  of  the  fibres  to  be  about 
«XT%i.ofcir^J''^f  ^^ici^b,  or  one- fourth  of  the  thickness  of  ihe 
aqueous  film  of  a  soap  bubble  previous  to  its  bursting.— (Edin, 
Ji^or.  of\8cienee;).-    :  ^    il 
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In  si  few  days  will  be  published  "  Commentaries  oti  the  blfebaSife^W 
ille  Stomach  and  Bowels  of  Children;"  by  Robley  Du!igKfeort,'^MW 

^^^The  pdpe'rs  printed  in  the  Transactions  of  the  Royal  ^^ieiy  duHdg 
thef  liabt  three  years,  detailing  the  Discoveries  of  the  Fcinctioii6  of  tUd 
Nerves,  will  be  immediately  republished  with  Notes,  and  a;  eeneral 
Introductory  View  of  the  Nervous  System;  by  Mr.  Charles  Bell,  Pro- 
fessor of  Anatomy  and  Surgery  to  the  Royal  College  t>f  Surgeons,  and 
Sor^oata  the  Middlesex  Hospital. 

tj  !nieiTo|¥»graphy  of  all  the  known  Vineyards;  containing  a  Dej^qripr 
lipi^pf  the  Kind  and  Quality  of  their  Products^  and  a.cTassIficalion. 
^rom  thQ  f  reach.    I2p3o.  •  . 

The  Travels  of  General  Baron  Minutoli  in  Lybia  and  tTpjpef  EgypV; 
m  8vo. 

. ,  .jQoIi^Kn^ia ;  its  present  State  of  Climate,  Soil,  Productions,  Popula- 
tion, Government,  Commerce,  &c.  &c.;  by  Col.  Francis  Ball,  Hydfiy- 
grapher  in  the  Service  of  Columbia.     8vo. 

^jjj^ipractied  System  of  Algebra  for  the  Use  of -SchookaiidPrii^ate 
Stbdent^'^  by  Peter  Nicholson  and  J*  RowbothaiD.  :   :   ;    < 

.  r  Itifiialrdtions  of  Conchology,  according  to  the  Systei?!  of  Lamar^^k^ 
in  i^Sfirie3.  of  Engravings  J  by  E.  A.  Crouch..  ^    ..  i 

lUiTBh)?  Peptury  of  Inventions  of  the  Marquis  of  Wofcqster,  from  the 
^^H^aj  ,IVfSS.  with  Historical  and  Explanatory  Notes,  and  a  $ibgra; 
pjiic^  I^emoir ;  by  Charles  F.  Partington,  of  the  London  Tii^tiiutfon:' 
^  J  T)[)ie  Brew pr's' Director  3  a  Chemical,  Experimental^  aiid  Ptacti6Al 
fessav :  by  a  London  Brewer*  '       '       J   '  '^  '  '*ii»'i 

10   ir.^i-.^r  :   !»  'JUST   PUBLTSHBD-  .''.     vH   Ui)iljiLi> /tl 

"^'^iitoria'  KfeVallensis,  containing  a  Difea^tatloh'  oft 'kite"  AWmtl 
fSebuinS'l^t^Ty  found  in  the  Cave  at  Kirkdale^  with-orlgiria^liTltbu^ts 
l^hHh^'G^Obgicai  Evidence  of  it,  ^c.  &c.'  With:  Plateb^sirdra  JPinw^» 
iiigS'by  Ji  Jackson j  RA*     ISs*  Boards.  «  'n*  n'  t(f  /ic   i.it 

-)  <^rinoifllds  of  the  Kantesian  or  Transcendental  I^hilofophy^*  I^Jf 
ar.-tWirgmah»    ■8vo.. '  6*.  ^  ,,;'{,.,    ,,,^,,^ 

- .  r(>b9ervaftioii3  on  the  Rd>uilding  of  London  Bridgj9*  .  By  J^  {Seaward, 
r^^ea.,    ^iBvo.    .12..    '  /  ,; '.    J.  , {'{'][  \^ 

..  JLifon  Bridges  of  Suspension  now  erecting  over  the 'Strait  *  of  t'!)^ 
Menai,  at  Bangor,  and  over  the   Conway,     ^y  ^*  6i  Ciittiming. 


I  •  < .  t .  I  •  -  -' »•  . i 


5s,  sewed. 

'  ."Bl^ud^  'Elements  6f  Hydrostatics.    Crown  8v6i.   '  7.. ' "'  ' ' '  ^    '  ^ ' 
''Shute's  Prih^fiples  6f  Medical  Science  and  Practice.'   PfartL    avo. 

Herculanensium  Voluminum,  Pars  Prima.     Royal  ^tmi  i^Jdf.'fiH&l 
Hirnschaders  Encephalology.     12mo.    55. 
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Article  XVII. 
NEW  PATENTS 

J.  Gibson,  woollen-draper  and  hatter,  Glai^gow,  for  manufacturing 
an  elastic  fabric  from  whalebone,  hemp,  and  other  materials  combined, 
suitable  for  making  into  elastic  frames,  or  bodies,  for  hats,  caps,  and 
bonnets,  and  for  other  purposes.— June  15. 

W.  Bally,  the  younger.  Lane  End  Staffordshire  Potteries,  for  his 
improved  gas  consumer,  for  the  more  effectually  consuming  the  smoke 
arisins  from  gas  burners  or  lamps.-^June  15. 

J.  Hobbius,  Walsall,  Staffordshire,  ironmonger,  for  his  improvemeBte 
in  gas  apparatus. — June  22. 

H.  Austin,  Alderley  Mills,  Gloucestershire,  manu^turer,  for  cer^ 
tain  improvements  on  shearing  machines.-^June  22. 

J.  B.  Higgon,  Gravel-lane,  Hounsditch,  for  his  improvement  in  carv- 
ing-knives and  other  edged  tools. — June  22. 

W.  Busk,  Broad-street,  merchant,  for  certain  improvements  in  the 
means  of  propelling  ships,  boats^  or  other  floating  bodies.*^June  29* 

W.  Pontifex,  the  younger,  Shoe-lane,  coppersmith  and  engineer,  for 
his  improved  modes  of  adjusting  or  equalizmg  the  pressure  of  fluidis  or 
liquids  in  pipes  or  tubes,  and  also  an  improved  mode  of  measuring  the 
«aid  fluids  or  liquids. — ^July  1. 

J.  L.  Bradbury,  Manchester,  Lancashire,  for  his  mode  of  twisting, 
spinning,  or  throwing  silky  cotton,  wool,  linen,  or  other  threads  or 
fibrous  substances. — July  3. 

P.  Taylor^  City-road,  engineer,  lor  certain  improvements  on  steam- 
engines. — July  3. 

J.  L.  Higgins,  Oxford-street,  for  certain  improvements  in  the  con« 
struction  of  the  masts,  yards,  sails,  and  rigging  of  ships  and  smaller 
vessels,  and  in  the  tackle  used  for  working  or  navigating  tiie  same. 

— July  7. 

W.  Hirst  and  J.  Wood,  both  of  Leeds,  manufacturers,  for  certain 
improvements  in  machinery  for  raising  or  dressing  of  cloth.— July  ?• 

J.  C.  Daniell,  Stoke,  Wiltshire,  clothier,  for  his  improved  method  of 
weaving  woollen  cloth. — July  7. 

C.  Phillips,  Repnor,  Kent,  for  certain  improvements  on  tillers  and 
steering  wheels  of  vessels  of  various  denominations. — July  13. 

C.  R.  Baron  de  Berenge,  Target  Cottage,  Kentish  Town,  for  cer- 
tain improvements  in  the  method  of  applying  percussion  to  the  purpose 
of  igniting  charges  in  flre-arms  generally,  and  in  a  novel  manner, 
whereby  a  reduction  of  the  present  high  price  of  flre-arms  can  be 
effected,  and  the  priming  is  also  effectually  protected  against  rain  or 
other  moisture. — July  27. 

A*  Nesbitt,  Upper  Thames-street,  broker,  for  a  process  by  which 
ceriaia  materials  may  be  manufactured  into  paper  or  felt,  which  mate- 
H  is  applicable  to  various  useful  purposes. — July  27. 

'Yolrich  Stansfel4»  Leeds,  merchant,  for  certain  improvements  in 
>ms,  and  the  preparation  of  warps  for  the  sam^.-^July  ^. 
■•'»ht,  Brewer-street,  Golden* square,  engraver  and  printer, 
ts  to  roller  printing  presses. — July  27. 
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The^obMivotions  in  each  line  of  the  table  apply  to  a  period  of  twenty-four  hottrs, 
beginning  at  0  A.  M.  on  the  day  indicated  in  the  firtt  oolmim.  A  da«h  denotes  tiAt 
the  result  is  included  in  the  next  following  obBervation. 
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REMARKS. 


Seventh  Month, —  I .  Fine.  2 — 4.  Showery.  5.  Fine.  6.  Cloudy,  with  showers. 
7.  Showery.  8,  9.  Cloudy  and  fine.  10 — 13.  Fine.  13.  Fine:  sultry.  14.  Sultry: 
some  thunder  at  intervals,  with  large  drops  of  rain,  during  the  day.  About  nine,  a 
tremendous  storm  of  thunder,  lightning,  and  heavy  rain:  the  lightning  extremdy  vivid, 
and  almost  continuous  from  the  NW  to  the  SE  by  the  S :  the  thunder  abetted  betwe^ 
dsven  and  twelve;  but  the  lightning  was'  visible  for  several  hours  after.  1.5.  Cloudy 
and  fine.  16^22.  Fine.  2S.  Sultry.  24,  25.  Fine.  26.  Cloudy :  showery. 
27.  Cloudy.    88 — 30.  Fine.    31.  Cloudy:  showers. 


RESULTS. 

Winds:     N,4;  NE,4;  E,5;  S,  1;  SW,6;  W,3;  NW,  7 ;  Var.  I. 

Barometer :  Mean  height 

For  the  month 30-088  inchet*. 

For  the  lunar  period,  ending  the  18th 29*954 

For  13  days,  ending  the  Ist  (moon  north) 29*810 

For  14  days,  ending  the  15th  (moon  south) 30*006 

For  1 3  days,  ending  the  2Sth  (nuxm  north) 30*248 

Thermometer :  Mean  height 

For  the  month 64*43d« 

.    For  Aelunav  period 63*166 

For  31  days,  ihe  sun  in  Cancer 03'322 

Evaporatvm.* .3*98  in. 

Bain • •• 1*68 


Strand,  Eighth  Montft,  23,  1824  R.  HOWARD. 


\..      :    ,>  •    \     1  .III      'I     '».      ..        \  •• 


ANNALS 


OV 


PHILOSOPHY. 


i^H-MMam^ 


OCTOBER,  1824. 


Article  I. 

On  a  new  Mhieral  Substance.    By  Mr.  A.  Levy,  MA.  of  the 

University  of  Paris. 

(To  the  Editors  of  the-  Annah  of  Philosophy.) 

GENTLEMEN,  Newman^treet,  Oxford-^reet,  Sept.  17, 1814.    : 

Mr.  Heuland  had  put  aside  a  long  time  since  a  specimen  of 
Mr.  Turner's  collection,  from  the  Bank  mines,  in  the  government 
of  Eoatherineburgh,  in  Siberia,  considering  the  small  emerald 
green  transparent  crystals  which  are  upon  it  as  cliflFering  from 
any  described  substance.  Upon  detaching  and  measuring  some 
.xt^fthemy  I  have  ascertained  that  their  form  was  incompatible 
with  those  of  the  arseniates  and  green  carbomate  of  copper, 
with  which  their  external  characters  bear  some  resemblance, 
and  ram  led,  therefore,  to  consider  them  as  belonging  to  a  new 
mineral  snecies,  to  which  Mr.^  Heulafid  propjosee  to  give  the 
nanae  of  Brochantite,  in  honour  of  a  jniperalogistas  well  known 
here  as  iil  his  own  country. 

The  appearahce  of  the  crystals  is  that  of  Ain  reotangiiltr 
tables,  bevelfed  on  the  edges  with  the  angles  truncated,  such  as 
IS  represented  by  fig.  7  (PI.  XXXII).  Their  colours  are  emerald 
green,  th^y  are  transparent,  and  tlieir  hwrdtieas  is  about  the 
same  as  that  of  green  carbonate  of  copper.  .The  planes  M  are 
blackish  and  diiU ;  all  the  others  are  brilliant  and  fit  for  measure- 
ment by  the  reflective  goniometer.  I  have  not  been  aWe  on  the 
very  minute  crystals  I  have  examined  to  ascertain  the  directions 
of  the  ii^lanesorcleavage,  and  I  havfe,  therefore,  asSHhied  as  the 
primitive  aright  rhoorbic  prism,  fig.  6,  the  lateral  planes  of  ^hich 
correspond,  1  b^heve,  with  the  planes  marked  M,  fig.  7.     The* 

{danes  e*  and  a^  are  then  the  results,  the  first  of  a  decrement  by 
(Mfr  toWs  i>h  the  angles  e  of  the  base  of  the  primitive ;  the  otiier 
of  a  decrement  by  one  row  on  the  angle  a.    Th«  angles  I  hfivii 
New  Series,  vou  vuu  B 
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measured  are  the  incidences  of  e^  and  a^  on  the  base,  and  it  is 
from  these  data,  and  from  the  supposition  that  4  and  1  are  the 
indices  of  these  planes,  that  the  angles  and  dimensions  of  the 
primitive  are  deduced.  I  have  thus  found  that  the  lateral  planes 
of  the  primitive  were  inclined  to  e&ch  other  at  an  angle  of 
114°  20 ,  and  that  the  height  was  to  one  side  of  the  base  nearly 
in  the  ratio  of  25  to  12,  The  other  angles  are  (a\p)  =  104°  75', 
(e*p)=  148°  30^ 

It  may  appear  strange  that  in  the  want  of  sufficient  data  to 
determine  the  primitive  form,  and  being  obliged  to  make  a  sup- 
position upon  the  laws  of  decrements  which  produce  the  faces 
e*  and  fl^,  I  have  not  chosen  the  simpler  hypothesis  of  each  of 
these  faces  being  the  result  of  a  decrement  by  one  row.  In  that 
case  the  lateral  planes  of  the  primitive  would  have  been  inclined 
at  an  angle  of  1 62°  1 8',  and  nad  I  supposed  2  instead  of  4  for 
the  index  of  the  face  e*^  the  incidence  of  the  lateral  planes 
would  have  been  145°  25'.  Now  though  I  could  not  measure 
the  angle  of  the  planes  M,  fig,  7,  their  incidence  appeared  to  me 
much  nearer  to  the  angle  1 14°  20',  which  I  have  chosen,  than 
any  of  the  other  two  very  obtuse  angles ;  this  circumstance 
added  to  some  indications  of  cleavage  in  the  direction  of  the 
same  planes,  determined  me  to  adopt  the  number  4. 

The  crystals  are  placed  upon  mamillated  green  carbonate  of 
copper  lying  upon  massive  red  copper. 

Upon  a  specimen  of  wavellite,  from  Cornwall,  belonging  to 
the  same  collection,  I  have  observed  some  minute  white  trans- 
parent crystals  in  the  form  of  acute  rhombic  octahedrons,  with 
their  summits  replaced  by  a  plane,  see  fig.  8.  This  form  is  not 
incompatible  with  wavellite,  whose  primitive  form  is  a  right 
rhombic  prism.  However,  in  trying  to  split  some  of  the  crys- 
tals, I  could  not  perceive  any  indication  of  the  cleavages  which 
exist  in  wavellite.  The  only  means  to  ascertain  whether  their 
form  could  be  derived  from  that  of  wavelhte  was  in  the  follow-- 
ing  manner.  First,  it  is  obvious  that,  in  that  case,  one  of  the 
parallelograms  A  BCD,  ABCE,  BEDF,  must  be  parallel  to 
th^  base  of  the  primitive  of  wavellite.  Secondly,  one  of  theox 
must  be  similar  to  that  base,  or  at  least  must  be  such  that  when 
placed  in  the  plane  of  that  base  so  that  its  diagonals  be  parallel 
to.  the  diagonals  of  the  base,  the  sides  must  be  found  parallel  to 
lines  drawn  from  one  of  the  angles  of  the  ba^e  to  some  simple 
multiple  or  part  of  the  opposite  sides.  If  none  of  these  condi- 
tions be  satisfied,  then  it  may  be  safely  inferred  that  the  two 
forms  are  incompatible.  But  the  application  of  this  method, 
supposes  that  the  incidences  of  tbe  faces  of  the  crystals  can  be 
measured  with  great  accuracy,  and  here  the  planes  were  not 
sufficiently  brilliant  to  answer  in  tbe  measurements  of:  less  thaa- 
l^alf  4  ^^gre^T  Dr.  WoUaston.  kindly  undertook  an  ^xamin«tti$ia 
(^  thi^  sul^tanc^e,  and  the  results  Qi  bis  observations  wefc^  a» 
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follow.  His  experiments  were  perforraed  upon  two  or  three 
small  crystals,  the  largest  of  whicn  weighed  about  l-80th  part  of 
a  grain.  The  only  Bubsiances  he  could  detect  in  them  are 
alumina  and  fluoric  acid.  He  also  measured  the  refractive 
power  comparatively  with  that  of  wavellite,  and  found  the  index 
of  refraction  to  be  1*47,  whilst  that  of  wavellite  is  1'62.  He  is, 
therefore,  of  opinion  that  these  crystals  belong  to  a  distinct 
species,  for  which  he  proposes  the  name  of  Fluellite.  He  also 
measured  the  crystals,  and  found 

(ft,  V)  =  144°    (ft,  ft'O  =  109°    (ft,  6)  «  82. 

Hence  the  primitive  form  may  be  assumed  to  be  a  right 
rhombic  prism,  the  lateral  planes  of  which  are  inclined  to  each 
other  at  about  105°. 

I  shall  conclude  this  short  paper  by  mentioning,  that  upon  a 
specimen  from  Mendip,  near  Churchill,  Somersetshire,  I  have 
found  a  white  laminary  substance  which  cleaves  with  great  faci- 
lity, and  brilliant  surfaces  parallel  to  the  lateral  planes  and 
shorter  diagonal  of  a  rhombic  prism  of  102°  25^,  and  thus  differs 
from  sulphate  of  lead  to  which  it  bears  a  great  resemblance,  and 
is  very  likely  the  substance,  from  the  same  locahty  analyzed  by 
Berzelius,  a  notice  of  which  was  inserted  in  the  number  of  the 
Annah  of  Philosophy  for  August  last,  I  could  find  no  cleavage 
in  the  direction  of  the  base. 


Examination  of  the  preceding  Mineral  by  the  Blowpipe,  8^c. 

At  Mr.  Levy's  request,  I  have  examined  the  Brochantite  by 
the  blowpipe,  but  the  quantity  which  he  could  supply  me  with 
was  so  very  small,  not  exceeding  two-tenths  of  a  grain  in  all, 
that  I  have  been  unaUe  to  obtain  satisfactory  information  as  to 
the  true  composition  of  the  mineral.  The  results,  however,  such 
as  they  are,  1  lay  before  our  readers. 

A  minute  crystal,  not  half  the  size  of  tbe  smallest  pin's  head^ 
heated  alone  on  charcoal,  immediately  lost  its  fine  green  colour, 
and  became  dark  brown,  slightly  inclining  to  a  reddish  hue,  but 
did  not  fuse.  The  heated  particle  was  not  attracted  by  the 
magnet.  Another  particle  cemented  to  the  end  of  a  fine  platina 
wire  by  alumina,  in  the  manner  recommended  by  Mr^  Smithson, 
fused  readily,  and  alloyed  with  the  platina. 

With  soda  on  the  platina  wire,  and  in  the  oxidating^ume,  the 
assay  gave  a  brown  opaque  globule,  which  was  not  perceptibly, 
altered  in  the  reducing Jlamei 

With  boraj:,  in  the  oxidating  flame,  the  assay  gave  a  transpa- 
rent, very  deep  greeu  glass.  When  tbe  flux  was  not  in  large 
proportion  to  the  assay,  the  globule  appeared  black,  from  the 
uli^Eksity  of  the  colour.    In  me  interior  flame  the  green  colour 

»  2 


244         Exdimnation  of  Brochantite  by  the  Bhwppe.      [Oct*  . 

quickly  disappeared^  and  the  globule  became  red  from  reduced, 
copper. 

With  salt  of  phosphorus,  the  same  as  with  borax,  except  that 
the  green  colour  was  not  so  intense. 

The  quantity  being  so  minute,  I  could  not  expect  to  detect 
the  presence  of  arsenic  by  its  odour.  I,  therefore,  sought  for 
arsenic  acid  by  treating  a  few  minute  fragments  of  the  crystals 
on  a  slip  of  glass,  with  potash  and  nitric  acid,  &c.  but  no  indica^ 
tion  of  its  presence  was  afforded  by  nitrate  of  silver.  With, 
nitrate  of  lead,  the  solution  gave  a  considerable  precipitate,  inso- 
luble, when  largely  diluted,  in  excess  of  nitric  acid- 

The  crystals  dissolved  completely  in  muriatic  acid  without  the 
slightest  effervescence,  and  the  solution,  diluted  with  a  large 
quantity  of  water,  gave  a  white  precipitate  with  muriate  of 
barytes,  apparently  perfectly  insoluble  m  excess  of  acid.  To 
ascertain,  however,  if  phosphoric  acid  be  present,  I  digested  the 
precipitate  by  muriate  of  barytes  in  diluted  muriatic  acid  with 
heat,  decanted  the  clear  fluid,  and  added  ammonia,  but  not  the 
least  cloudiness,  indicative  of  a  phosphate,  ensued.  To  be  still 
more  certain,  1 1  ied  the  converse  of  Dr.  Wollaston's  beautiful 
and  delicate  process  for  detecting  the  minutest  portion  of  mag- 
nesia ;  that  is,  I  dissolved  a  portion  of  the  crystals  in  nitric  acid; 
and  to  the  clear  solution  added  a  solution  of  nitrate  of  magnesia, 
and  to  the  mixture  an  excess  of  bicarbonate  of  ammonia; 
Letters  were  then  described  with  a  glass  rod  in  the  solution  on 
ihe  slip  of  glass,  and  the  mixture  slightly  warmed  over  the  lamp, 
tut  no  traces  whatever  were  discernible  on  the  glass.  A  com- 
parative experiment  made  with  a  similar  particle  of  phosphate  of 
copper  gave  distinct  and  strong  lines  on  the  first  impression  of 
the  heat. 

As  from  the  experiment  with  muriate  of  barytes,  a  sulphate 
appears  to  be  present,  a  portion  of  the  crystals  was  heated  in 
pure  water,  and  the  liquid  tested  with  muriate  of  barytes,  but 
no  precipitate  ensued ;  the  water  did  not  appear  to  have, 
dissolved  any  thing ;  the  appearance  of  the  crystals  was  wholly 
unaltered.  1  could  not  detect  any  trace  of  lime,  magnesia,' 
manganese,  or  iron,  in  the  crystals,  nor  any  decisive  indication^ 
of  aluinina  or  silica ;  in  short,  nothing  but  copper  and  sulphuric 
acid  ;  and  yet  they  appear  to  be  wholly  insoluble  in  water.  A, 
particle  of  a  crystal  laid  in  a  drop  of  water  on  a  clean  polished 
bar  of  iron,  and  the  water  evaporated  to  dryness  left  no  trace  of 
copper,  nor  any  more  mark  than  another  drop  of  the  same  water 
evaporated  to  dryness  beside  it. 

Prussiate   of  potash  indicated  nothing  in  the  solutions  but. 
copper. 

From  the  insolubility  of  the  crystals  in  pure  water,  and  their 
fine  green  colour,  it  can  hardly  be  doubted  that  they  must  con- 
ain  something  else  besides  sulphuric  acid  and  oxide  of  copper  -^ 
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but  what  th^  ingredients  may  be  that  have  escaped  detection,  I 
•must  leave  to  future  experiments^  if  hereafter  I  may  obtain  a 
larger  supply  of  the  crystals,  to  determine*  J.  G.  C, 

P.  S.  From  some  venr  indecisive  appearances  that  occurred 
In  the  examination  of  the  globule  with  salt  of  phosphorus,  I  am 
inclined  to  think  that  alumina  or  silica,  or  both,  may  be  consti- 
tuent parts  of  the  crystals  ;  but  I  have  no  means  of  confirming 
or  disproving  the  conjecture. 


Article  II • 

On  the  Heat  produced  by  firing  Gunpowder,  and  on  the  intense 
Heat  oj  Blast-furnaces.     By  W.  T.  Haycraft,  Esq.* 

The  following  explanations  on  these  subjects  are  suggested 
by  Mr,  Haycraft,  towards  the  conclusion  of  his  paper  on  the 
"  Specific  Heat  of  Gases." 

The  increased  capacity  of  air,  when  under  lesser  degrees  of 
atmospheric  pressure,  has  been  properly  made  use  of  to  explain 
the  extreme  cold  which  exists  in  high  regions ;  and  its  decreased 
capacity  under  mechanical  pressure  also  satisfactorily  accounts 
for  the  heat  evolved  under  that  condition.  This  principle,  so 
far  as  I  know,  has  not  been  used  to  explain  one  cause  of  the 
intense  heat  produced  during  the  combustion  of  gunpowder  and 
other  explosive  mixtures.  If  we  reflect  a  moment,  however,  we 
shall  perceive  that  the  resistance  of  the  pressure  of  the  atmo- 
sphere to  the  expansion  of  the  nascent  gases  produced  by  the 
combustion,  will  cause  them  to  exist  in  a  state  of  greater  den- 
sity than  when  the  resistance  of  the  atmosphere  has  been  finally 
overcome.  It  is  during  this  state  of  potential  compression,  if  I 
may  use  the  term,  that  the  intense  heat  is  producea.  After  the 
first  explosion,  however,  the  gaseous  products  will  expand,  and 
then  there  will  necessarily  be  absorption  of  caloric,,  and  conse- 
quently comparative  coldness  produced.  In  order  to  ascerts^in 
whether  there  is  a  permanent  evolution  of  caloric,  occasioned  by 
the  combustion  of  gunpowder,  I  made  the  following  experiment. 

Having  a  receiver  containing  -  528  cubic  inches,  filled  with 
water  of  a  temperature  of  52°,  placed  in  a  pneumatic  trough, 
the  surrounding  atmosphere  being  also  52°,  I  introduced  240 
inches  of  the  aeriform  fluids,  produced  during  the  combustion  of 
that  composition  of  gunpowder  which  is  used  for  pyrotechnical 
purposes.  After  the  explosion,  the  gas  in  the  upper  part  of  the 
receiver  had  acquired  a  temperature  of  nearly  54°,  and  the  water 
not  so  much.    This  experiment  shows  that  though  heat   is 

*  From  the  Transactions  of  the  Royal  Society  of  Edinburgh. 
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erolved  in  the  totnbiistioti  of  gunpowder^  its  c]jua&tity  is  not 
iiearly  6o  great  as  has  been  imagined.  Again,  if  we  consider 
that  the  products  of  the  combustion  of  gunpowder  have  not,  by 
direct  experiment,  been  proved  to  have  a  greater  specific  heat 
than  the  ingredients  of  that  composition,  the  phenomenon  of 
heat  being  produced  during  that  combustion  should  not  be  tirged 
ks  an  objection  to  the  hypothesis  of  Black  and  Crawford. 
Indeed,  it  appears  very  probable,  from  the  inspection  of  the 
Table  of  Specific  Heats  of  Different  Bodies,  that  those  elastic 
products  have  a  less  capacity  than  the  ingredients  of  gunpowder 
from  which  they  are  produced.  For  example,  azote,  which 
composes  two-thirds  of  the  elastic  products,  has  a  capacity  of 
2669,  and  carbonic  acid',  comprising  one-third  of  the  products, 
if  my  experiments  are  to  be  trusted  to,  has  a  capacity  of  only 
175l,  water  being  10000.  Nitric  acid,  of  a  specific  gravity  of 
1354,  has  a  capacity  of  5760.  The  azote,  therefore,  and  oxygen, 
which  is  produced  from  the  decomposition  of  one  of  the  ingre- 
dients forming  the  elastic  products  of  not  half  the  specific  heat 
of  that  ingredient,  should,  according  to  the  hypothesis  of  Black, 
evolve  heat.  This  might  take  place  even  if  we  make  allowance 
for  the  lesser  capacity  which  nitric  acid  has  in  its  state  of  one 
of  the  ingredients  of  the  nitrate  of  potash. 

The  same  condition  of  potential  compression  may  also  contri-* 
bute  to  the  intense  heat  which  takes  place  in  a  blast-furnace. 
This  heat  is  known  by  all  conversant  with  the  phenomenon  to  be> 
not  in  a  ratio  of  the  fuel  consumed,  but  of  some  compound  ratio. 
This  may  be  explained  in  the  following  manner:  1.  A  quantity 
of  air  is  forced  into  contact  with  the  coals  in  a  state  of  ignition^ 
and  its  temperature  is  suddenly  raised  extremely  high.  2.  In 
this  condition,  were  it  not  for  the  pressure  of  the  atmosphere,  it 
would  become  as  suddenly  expanded.  3.  Had  this  expansion 
taken  place,  it  would  have  acquired  an  increased  capacity,  and 
would  consequently  have  absorbed  a  considerable  portion  of  the 
caloric  evolved  by  the  combustion,  tending  thereby  to  lessen  the 
capacity  of  the  heat.  4.  But  the  heated  air  being  prevented  by 
the  pressure  of  the  atmosphere  from  expanding  in  a  ratio  equal 
to  the  temperature  acquired,  the  absorption  of  caloric  is  lessened, 
and  a  greater  proportion  of  the  heat  of  combustion  is  rendered 
free.  Thus,  although  the  toteil  quantity  of  caloric  evolved  at, 
and  consequently  to  combustion,  may  be  in  a  direct  ratio  of  the 
quantity  of  fuel  consumed ;  yet  the  intensity  of  the  thennome^ 
trical  heat  at  the  moment,  and  at  the  place  of  combustion,  will 
be  greater  in  a  compound  ratio,  directly  as  the  pressure  of  the 
atmosphere,  and  inversely  as  the  times  of  expansion  of  the  air 
employed  in  the  blast.  These  times  are,  of  course,  inversely  as 
the  intensity  of  the  blast.  The  thermometrical  heat  then,  at  the 
moment  and  place  of  combustion,  will  be  in  a  compound  ratio  of 
the  quantities  of  fuel  consumed,  the  weight  of  the  atmosphere^ 
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and  the  quantity  of  air  employed  in  the  blast  in  a  given  time. 
The  same  rule  will  hold  even  in  what  are  called  chimney  fur- 
naces ;  and  it  i«  ascertained  by  experience^  that  those  furnaces 
of  steam-engines  through  which  a  greater  quantity  of  air  passes 
in  a  given  time,  consume  a  proportionally  less  quantity  of  fuel 
to  produce  the  same  effect.  Probably  blast-^furnaces  might  1^ 
advantageously  employed  in  lessening  the  quantity  of  fuel  used 
for  those  valuable  machines. 

Although,  according  to  the  foregoing  experiment,  it  appears 
contrary  to  my  original  expectntion,  that,  by  volume,  oxygen  gas 
has  the  same  specific  heat  as  carbonic  acid,  it  by  no  means 
follows  that  caloric  should  not  be  evolved  during  the  formation 
of  the  latter  by  combustion.  This  formation  does  not  consist  of 
,a  conversion  of  oxygen  into  carbonic  acid,  but  of  a  union  of  two 
ingredients  into  a  compound,  having  an  absolute  capacity  for 
caloric  equal  to  one  of  the  ingredients  only,  namely,  the  oxygen 
gas ;  consequently  the  whole  absolute  beat  of  the  carbon  is  ren- 
dered free. 


Article  III. 

On  Subphosphuretted  Hydrogen  Gas.    By  Dr.  Tliomson,  FJRS, 
(To  the  Editors  of  the  Annals  of  Philosophy) 

GENTLEMEN,  Glasgow^  Sept,  9,  1824. 

In  the  account  of  subphosphuretted  hydrogen  gas,  inserted  in 
the  last  number  of  the  Annals,  I  observe  a  mistake  into  which  I 
had  fallen  while  hastily  transcribing  the  account  from  my 
common-place  book.  X  have  misstated  the  specific  gravity  of 
hydrogen  gas.  The  statement  in  page  205  of  the  last  number 
should  have  been  as  follows  : 

Subphosphuretted  hydrogen  gas  is  composed  of 


it 


1  volume  hydrogen  gas 0*0694 

0*75  volume  phosphorus  vapour 0*6250 


mm 


0*6944 

So  that  its  specific  gravity  is  reduced  from  0*9027  to  0*6944,  and 
it  contains  just  nine  times  as  much  phosphorus  as  hydrogen. 
It  may  be  reckoned  a  compound  of  4  atoms  hydrogen  and 
3  atoms  phosphorus/' 

Your  noticing  this  error  in  your  next  number  will  much  oblige. 

Gentlemen,  yours  truly, 

Thomas  Thomson. 
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Articjue  V. 

On  the  Ejtpamion  of  Liquids.    By  the  Rev,  J.  B.  Emmett. 
(To  the  Editors  of  the  Annals  of  Philosophy.) 

GENTLEMEN,  Great  Outehurn^  Aug,  14,  1824. 

If  the  temperatures  be  taken  in  arithmetical  progression^  the 
volumes  of  a  liquid  ^l  those  temperatures  are  the  logarithms  of 
a  certain  series  of  numbers  in  arithmetical  progression^  which 
latter  are,  of  course,  the  reciprocals  of  a  series  of  numbers  in 
harmonical  progression.  This  estimate  is  sufficiently  accurate 
for  the  graduation  of  thermometers  which  require  the  true  scale, 
the  approximation  being  so  near  the  truth,  that  for  mercurial  or 
alcoholic  thermometers,  the  deviation  will  not  be  perceptible, 
except  very  near  the  boiling  and  freezing  points.  The  rigorous 
law  is  connected  with  some  mathematical  investigations,  which 
have  not  yet  been  published,  but  which  will  appear  as  soon  as 
my  health  will  allow  me  to  make  some  requisite  experiments  and 
calculations.  The  true  law  is  this  :  if  the  temperature  increase 
in  arithmetical  progression,  the  volumes  will  increase  according 
to  the  following  law,  an  increasing  geometrical  X  increasing 
arithmetical  progression.  As  the  common  difference  of  the 
latter  series  is  very  small,  it  may  be  neglected,  except  for 
changes  near  to  the  two  points  named.  This  closely  coincides 
with  the  table  of  expansions  given  by  Dr.  Thomson :  the  first 
oolumn  is  the  temperature ;  the  second,  the  volume  of  the  liquid 
from  the  above  tables;  the  third,  the  numbers  to  which  column 2 
are  logarithms ;  the  fourth,  the  differences  of  the  successive 
numbers  of  column  3. 

Mercury. 

Tempentore.  Volume.  Lpg.  of 

5QP 100183  12694-5 


80 
110 
140 
170 
200 


TempetfttuK. 


— 608  12603-98 

— 813  12612-8 

—1119  12621-7 

—1424  12630-6 

—1730  12639-5 

Sulphuric  Acid. 
Volume.         Log,  of 


60° 100000  12691-6 

80  — 806  ......  12612-6 

110  .'—1640  12633-9 

140  —2320  12669-4 

170  —3116  12680-0 

200  —3911  12703-1 


Biff,  of  numbers. 

9-48 

8-82 

8-9 

8-9 

8-9 

Diff.  of  numbers. 

21-0 

21-3 

26-5 

20-6 

23-1 
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Nitric  Acid. 

Temperature. 


80 
110 
140 


Temperature. 


70 
90 


Temperature. 

40°... 

60   ... 

80  ... 

100  ... 


Volume. 

Log.  of 

BiiF.  of  numbers. 

100000 
—1630 
—3196 
—5132 

12689-2 

12633-6  •• 

12682-2   •• 

12738-9   •• 

Water. 

....  444 

48'6 

....  46'7 

Volume. 

Log.  of 

Diff.  of  numbers. 

100023 

-     197 

694 

12690-0 

126940   •• 

12669-3   •• 

Alcohol. 

, . . .  4-4 

Volume. 

Log.  of 

Diff.  of  numbers. 

100539 
1688 
2890 
4162 

12604-8 

12638-2   •• 

12673-3   •• 

12710-4   •• 

. . .  •  33-4 

.  .  •  .   oO'  I 

....  37-1 

On  account  of  the  great  expansion  of  alcohol,  and  the  lowness 
pf  its  point  of  ebullition,  the  expansion  arising  from  the  arithme- 
tical series,  which  has  to  be  multiplied  into  the  geometric,  is 
very  perceptible ;  in  all  the  others,  the  inequality  of  the  differ- 
ences in  the  fourth  column  is  less  than  the  inevitable  errors  of 
observation. 

To  show  the  comparative  expansions,  the  volumes  of  the 
liquids  should  not  be  equal  at  a  given  temperature,  but  should  be 
the  volumes  of  weights  which  are  proportional  to  the  atomic 
weights ;  then  the  above  numbers  will  enable  us  to  determine 
the  relative  quantities  of  caloric  contained  in  the  above  volumes. 

These  points  will  form  the  subject  of  a  separate  communica- 
tioB.  I  am,  Sec.  J.  B.  Bmmett, 


Article  VI. 

Account  of  a  new  Air  Pump.    In  a  Letter  to  the  Editor  from 
Mr.  Joseph  H.  Patten.*    (With  a  Plate.) 

,  I  INCLOSE  for  your  inspection  the  draught  of  a  pneumatic 
pump,  which,  I  think,  will,  in  a  considerable  measure,  obviate 
the  defects  of  those  in  common  use.  The  construction  is  so 
simple  that  it  will  require  but  a  small  share  of  skill  or  ingenuity 
to  put  it  together,  and  it  will  be  less  liable  to  get  out  of  rep^iir 
than  the  pumps  now  in  use.  The  valves  which  in  other  machines 

*  From  the  American  Journal  of  Science. 
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are  a  great  source  of  difficulty,  may  be  made  larger  and  stronger, 
and  the  apertures,  of  course,  will  be  more  accurately  closed, 
without  at  all  affecting  the  ^degree  of  exhaustion.  The  vapour 
arising  from  the  oil  necessarily  used  in  all  pneumatic  instru- 
ments, is  in  this  completely  excluded  from  the  receiver,  and  the 
vacuum  in  the  exhauster  being  torricellian,  that  in  the  receiver 
will  approach  as  near  to  it  as  the  elasticity  of  the  air  will  permit. 
The  glass  parts  of  the  instruments  can  be  obtained  from  any 
glass  house,  and  the  barrel  (which  would  be  more  elegant  of 
glass)  can  be  made  at  any  steam-engine  or  gun  manufactory, 
and  a  clock  ^laker  will  be  competent  to  construct  the  brass 
work.  The  pubjoined  sketch,  although  not  drawn  by  an  adept 
in  the  art,  will,  1  hope,  give  you  an  idea  of  it.  It  represents  a 
vertical  section  of  a  table  pump,  supposed  to  be  divided  directly 
through  the  centre,  with  one  half  of  the  wood  work,  to  which  it 
is  attached. 

It  is  a  number  jof  months  since  I  first  thought  of  it ;  I  then 
had  one  constructed  with  a  barrel  oi sheet  brass,  and  the  plate  of 
the  pump  of  tinned  iron ;  it  was  very  coarsely  done,  and  the 
exhauster  was  filled  with  linseed  oily  but  notwithstanding  its 
roughness,  it  far  exceeded  my  expectations.  I  have  never  yet 
been  able  to  get  an  iron  barrel,  as  it  cannot  be  procured  here, 
and  numerous  avocations  have  prevented  its  being  obtained 
elsewhere. 

Figs.  9  and  10  (PL  XXXII)  correspond  in  their  lettering. 

In  fig.  9,  A  B,  C  D,  E  F,  represent  a  vertical  section  of  the 
instrument,  G  is  a  barrel  of  cast  iron  or  glass,  screwed  firmly  to 
the  table  E  F,  in  it  is  the  golid  piston  H  moved  by  the  rack 
work  h  K  is  a  glass  globe 'renting  upon  the  table  CD,  of  a 
little  less  capacity  than  the  .barrel  G  with  which  it  communi- 
cates by  the  glass  tub^s  L  and  M  firmly  cemented  into  the  piece 
N  and  mto  the  bottom,  of  the  barrel  G^  To  the  top  of  the  globe 
K  is  cemented  th^  thick  cap  O,  through  which  are  made  .two 
apertures,  into  one  of  which  is  screwed  the  stop-cock  P  com- 
municating with  the  plate  of  the  pump  R ;  over  the  other  aper- 
ture rests  the  valve  S  opening  into  the  atmosphere  (the  construc- 
tion is  seen  in  fig.  10).  .In  the  globe  K  is  a  stiff*  wire  ascending 
into  the  cock  P  a  short  distance,  and  on  it  is  screwed  the  valve 
T ;  the  other  end  descends  into  the  tube  L,  and  to  it  is  attached 
the  wooden  or  cork  ball  U,  We  will  now  suppose  the  piston  H 
withdrawn,  and  the  barrel  G  tilled  with  quicksilver;  the  tubes 
L  and  M  being  open  will  be  filled  to  the  height  of  the  dotted 
line.  Put  the  piston  carefully  in  so  that  no  air  shall  be  between 
it  and  the  niercury.  As  the  piston  descends,  the  mercury  rises, 
and  when  it  reaches  the  ball  U  it  floats  it,  and  by  means  of  the 
wire  forces  the  valve  T  against  the  aperture  that  communicateti 
with  the  receiver  R,  and  as  the  mei"cury  continues  to  rise, .  the 
air  driven  before  it  has  no  way  of  escaping  but  through  the 
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valve  8,  The  niston  is  now  at  the  bottom  of  the  barrel,  and  the 
globe  is  fail  oi  mercury, — if  the  piston  be  now  drawn  up,  a 
vacuum  would  be  formed  in  the  barrel,  but  the  mercury  in  the 
globe  must  descend  as  it  is  above  the  level  of  the  piston  the 
whole  height  T,  and  the  vacuum  in  the  globe  K  woula  be  Torri- 
cellian were  there  not  a  communication  between  it  and  the 
receiver  R.  When  the  mercury  again  ascends  into  the  globe, 
it  expels  every  particle  of  air  provided  the  mercury  rises  into 
the  aperture  at  S  ;  and  to  ensure  this  the  cap  O  is  formed  into 
a  rim  so  as  always  to  supply  the  contraction  or  waste,  and  it  is 
admitted  towards  the  end  of  the  exhaustion  by  raising  the  valve 
S  with  the  finder.  The  air  is  admitted  through  a  hole  a  in  the 
cock  P,  a  section  is  shown,  fig.  1 1.  The  cap  O  should  be  strong, 
and,  if  brass,  should  be  coated  with  the  cement  used  in  attaching 
it  to  the  glass  (that  used  for  nautical  machines  is  best)«  the 
gauge  may  be  attached  to  the  cap,  or  inclosed  in  the  receiver. 

The  stiff  wire,  with  the  valve  T  and  the  ball  U,  may  be 
entirely  removed ;  and  for  it  may  be  substituted  a  glass  tube 
open  at  both  ends  cemented  into  the  cock  P,  and  reaching 
almost  to  the  bottom  of  the  globe.  The  mercury,  when  it  rises 
to  the  lower  end  of  this  tube,  cuts  off  the  communication  with 
the  receiver.  This  will  perhaps  be  the  simplest  and  best  plan. 
It  may  be  made  a  double  pump  by  connecting  the  cap  O  with 
the  barrel  G,  as  on  the  dotted  Ime  b — one  valve  opening  in  and 
one  out.  The  weight  of  the  mercury  will  be  no  objection  as  the 
machine  is  small — the  diameter  of  the  ^lobe  about  four  inches, 
the  height  of  the  barrel  about  eight,  and  the  whole  height  to  the 
plate  R,  15  or  20  inches. 


Article  VII. 

Reply  to  the  Remarks  of  X.  on  certain  Subjects  in  Mr.  DauieU's 
Meteorological  Essays,     By  J.  F.  Daniell,  Esq. 

(To  the  Editors  of  the  Annals  ofPhilosophif.) 

GENTLEMEN,  Gower^reet^  SepU^^\^<iA. 

You  R  correspondent  X.  has  committed  a  great  mistake  in  his 
remarks  upon  my  work,  which,  as  having  found  its  way  into  the 
Annals  of  Philosophy ,  it  may  not  be  unnecessary  to  correct. 

He  observes,  "  It  has  always  been  understood  that,  other 
circumstances  being  alike,  mercury  in  the  barometer  will  have  its 
altitude  affected  by  the  existing  temperature  in  no  other  way  than 
as  that  temperature  alters  its  specific  gravity,"  ft  is  scarcely 
worth  while,  perhaps,  to  remark  the  inaccuracy  of  this  expres- 
sion, but  the  fact  is,  the  altitude  of  the  mercury  m  the  barometer, 

New  Series,  vol.  vin.  s 


\ii  ilfieftsbflfig  fa^igkls)  i§  ffiUbh  i£  of  is  affected  Bjr  th«  dlter&iibtl  ih 
th^  ip^dfld  gravity  of  the  air  by  the  exi8tirig  temperature,  thati 
by  that  of  th6  itietal.  Hfe  pfocfeeds,  "  So  that  whether  the  tube 
exptod  or  dontract^  or  Vfetfe  it  possible,  do  neither,  whatever  thfe 
t&aterial  of  tvhlch  it  jfe  made,  whatever  its  Sectional  foriifly 
^ijiiality  or  Inequality  Of  calibre^  still  the  absolute  dilatatibti  atid 
not  the  apparent  must  regulate  the  correction  fdr  diffefenc6  df 
temperature*" 

it  id  evident  that  X.  hei*e  Speaks  of  the  change  in  Sj)e6tfic 
gravity  a^  if  it  Wei-6  to  bfe  ascertained  by  weight,  and  riot  by 
measlife.  He  forgets  that  in  the  bardmetric  ex|ieriment  the 
only  Way  in  which  the  result  is  affected  is  by  alteratioti  of 
Volume  \  which  alteration  of  Volume  is  ascertained  by  ni^asiir^. 
Now  as  this  measure  cannot  be  taken  upon  any  scale  Which  is 
not  itself  liable  to  eipahdlon  and  contraction  frotn  chaifig^fi  of 
tctnperatutej  it  is  clear  tlittt  the  alterations  of  the  latter  niu^t  be 
t4ken  into  account ;  so  that  if  the  expansion  of  the  mercury  be 
measured  tip6n  brass,  the  absolute  dilatation  per  degree  of  tlwi 
former  tnust  be  taken  7W2>/?/s  that  of  the  latter,  or  if  it  be  com- 
pared with  glass,  minus  that  of  the  glass. 

I  shall  leave  MM.  Dulongand  Petit,  whom  your  correspbndeiit  ' 
asserts  are  so  **  egregiodsly  wrong,"  to  defend  themselves, 
should  they  think  it  worth  While,  being  perfectly  assured,  in  my 
o^n  raitid)  that  they  are  fiilly  competent  to  the  task ;  and  I  have 
not  fhhch  doubt  that  even  M.  Biot  would  be  able  to  rescue  him- 
self from  the  imputation  of  having  made  "  a  false  conclusion 
from  his  own  premises." 

With  regard  to  the  filtration  and  distlHatidn  of  mercury,  I 
must  beg  to  assure  X.  that  notwithstanding  his  knowledge  of 
that  metal  "  derived  from  a  peculiar  application  of  it,"  he  may 
acquire  much  further  information  by  inquiry  of  any  competent 
w^orkman. 

If  I  shall  have  succeeded  ih  making  myself  intelligible  to  X. 
I  may,  perhaps^  be  permitted  to  hope,  that  he  will  see  the  pto- 
priety  of  hereafter  excluding  from  scientific  controversy  such 
expressions  as  that  of  "  mere  drivelHng." 

I  remain.  Gentlemen,  with  great  esteem, 

YouVs  faithfully, 

J.  F.  Daniell. 
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ARtlCLE  VIIL 

New  Researches  on  the  Sulphuric  Acid  of  Saxony.  By  M.  Bussy,* 

We  have  given  an  account  in  the  present  number  of  the 
Annals  (p.  307),  of  M.  Bussy's  experiments  on  anhydrous  sul- 

f'lhurous  acid.  He  has  lately  examined  the  properties  of  the 
uming  sulphuric  acid  from  if  ordhausen,  which  is  prepared  by 
the  distillation  of  green  vitriol  previously  deprived  of  its  watef 
of  crystallization.  The  results  wnich  M.  Bussy  obtained  confirm 
the  statement  given  by  Dr.  Thomson  (System,  vol.  ii.  p.  113), 
that  the  fuming  property  of  tlie  Nordhausen  acid  is  owing  to 
its  containing  a  portion  of  anhydrous,  or  absolutely  pure  sulphuric 
acid,  which  may  be  separated  by  distillation.  The  properties  of 
the  anhydrous  sulphuric  acid  (which,  as  our  readers  know,  is  a 
crystalline  solid),  as  detailed  by,  M.  Bussy,  agree  very  nearly 
with  the  account  given  of  it  by  Dr.  Thomson.    We  proceed  to 

S've  a  short  extract  of  the  most  important  and  novel  parts  of 
.  Bussy 's  researches. 

The  In  ordhausen  acid  boils  at  first  at  a  temperature  between 
104°  and  122°  Fahf.  A  portion  flies  off  in  thick  vapours,  and 
when  these  cease  to  come  over,  a  very  considerable  increase  of 
heat  is  requisite  to  maintain  the  ebullition  of  the  liquid,  which 
IS  now  reduced  to  the  state  of  coihmon  sulphuric  acid. 

When  the  anhydrous  acid  is  exposed  to  the  aiV,  a  portioti 
evaporates  at  ordinary  temperatures,  and  the  remainder  gra- 
dually attracts  moisture,  and  is  converted  into  common  liquid 
sulphuric  acid ;  it  chars  vegetable  substances,  such  as  paper 
and  wood,  the  instant  it  comeii  in  contact  with  them.  No  gas 
is  disengaged  by  the  actioh  of  the  concrete  acid  on  water ;  and 
M,  Bussy  ascertained  that  it  is  perfectly  anhydrous  by  passing 
its  vapour  over  caustic  barytes,  slightly  heated  in  a  glass  lube, 
connected  with  a  mercurial  apparatus ;  a  lively  incandescence 
of  the  \vhole  mass  ensued,  but  neither  sulphurous  acid  nor  any 
other  gas  was  given  out.  Nothing  but  sulphate  of  barytes  was 
formed,  perfectly  free  both  from  sulphite  and  sulphuret.  By  the 
mean  of  three  experiments,  100  parts  of  concrete  acid  gav6 
!288*6  parts  of  sulphate  of  barytes,  which  is  composed  bf  78 
parts  of  base  united  to  40  parts  of  dry  sulphuric  acid  ;  therefore 
the  concrete  acid  must  have  contained  97*8  parts  per  Cent,  of 
real  acid,  and  2*2  water.  But  the  smallest  proportion  ih  which 
water  carl  combine  with  dry  sulphuric  acid  is  that  of  9  :  40,  and 
100  piarts  of  such  acid  cohtain  18'36  parts  of  water';  conse- 
quently the  concrete  ^cid  contains  none  thtit  properly  bdongs 
to  its  composition ;  and  the  minute  quantity  of  2*2  per  cent'. 

• 
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rmV^^$d^9fQfibed  to  the  unavoidable  errors  of  experirh^ri^.,  and 
tJbaii9{>o^sipinty.  of  pre  venting^  the  concrete  acid  from  attra<;t?ng 
some  moisture  during  the  course  of  it.  " 

Tb^  aphydrous  acid  liciuefies  at  about  66®  Fahr. ;  it  is  "nidre 

fl^d  tban.  <>pmn^oii  sulphuric  acid/  and  has  a  high  tefrac^tive 

paw)^r;[  ^t  the  above  temperature  its  specific  gravity  is' 1*97. 

AO  pre^rve  it  in  the  liquid  form^  it  must  he  kept  at  th^  tem{}^* 

^t9i?C(  pf  77^  Fahr;  below  that  point  silky  tufts  are  seen  to  fpi^, 

ao/d-  the  liquid  spou  becomes  quite  solid;  when  it  has"  on't^ 

'98^K9oyb4  ^bat  state  it  is  difficult  to  remelt  it,  for  the  portions 

i^hich  receive  the  first  impression  of  the  heat  are  Volatlli^etf  ttikl 

;  lift(\ip  the  incumbent  mass,  sometimes  throwing  \t  out  t^f'the 

,Y§B^1  to  the  manifest  danger  of  the  operator.   It  may,  ho wl^VeV^ 

J^jiqu^fied  by  the  assistance  of  a  slignt  pressure. 

..  ^nj^ydrpiis  sulphuric  acid  dissolves  iodine,  with  which  it  forrt^s 

,Q  gf«i^Pj«h  blu?  solution. 


-•  I 


\^JictioTi  of  Heat  on  Sulphate  of  Irarty  and  the  other  Snifhates 
y     .     '  decomposable  by  Heat.  ^'  •• 

[,  .When  !crystalli^ed  protosulphate  of  iron  is  exposed  to'iUe 

iMtiop.  of  b^iatin  close  vessels,  it  first  loses  its  water  of  cry^t.^1- 

aa^^n%  whiph  amounts  to  about  45  per  cent,  and  becomes  a 

.  IvbitQ.fiilhydrQU^  protosulphate,  composed  of  28*96  6f  sulphuric 

:i^i4a^4  26:Q4  or  protoxide  of  iron.     If  the  heat  be  continued, 

.BulphiWQOS  acid  i^  disengaged,  and  then  very  thick  and  sufibicat- 

ing  vapours, .  whiob  act  on  mercury  ^f  we  attempt  to  collect  them 

Wi€^  l^t^uid^  to  prevent  which  it  is  necessary  to  Wasli  the  gas 

1  before  it  is  collected. 

(..  ¥  Ttia.app^rajb^is  which  1  use  consists  of  a  glass  retort^'  whose 

'ibe)al^i9>dr^wn.out  by  the  lamp,  and  passes  into  a  vessel' filted 

»¥fitltd#atiHpd.  w^ter  ^t  122°  Fanr.    From  this  vessel  proceecls*  a 

cbenAltiCJbe^.w^h  pas^ses  unfler  a  jar,  filled  with  and  inverted 

'  '  '^1  By  g^aquaUiy  heatiiig  the  retort  to  redness,  at  first  only  sul- 
t'f(buK>u8ri acid  gas  comes  over;  after  a  short  time  it  is  mi?ied 

ii«fiib'a<:<:^ettain  quantity  of  oxy^eoi  which  continually  increases 
>  '16 .4be  ist^iof  the  operation.  The  collected  gas,i  when  examined 
,.fay>pQta3fe,  is  found  to  consist  of  two  parts  of  sulphurous  acid 
..igasT  and.  PP.e,  of  oxygen.  The  water  contains  sotiae  sulphuric 
/iftfiftdi  ^di^r^xide  of  iron,  sometioxes  still  retaining  a  little  sul- 

tj^riciiWJi4,wmaw  in  the  retort."  . 

What  passes  in  this  operation  is  thus  €xpIaIiiQd  ;r-:^'  At  first  a 
^tiortioif  <>f  ti>e.«»|lj^uric  .acid  is  decoi^iposed  ^nto  .snlplxurcus 
/ladut  *n^  jOJiygi^^  which,  raisers  the  iron 'to  tl^e  maximUni  of 
'>.faxid«ti^n;  .ftfWitiiec  pprtio?i  is  volatilized,  unc^ecprappsed^^^^ 
'/idi^eQta«ll%<^^  WS^t^;  ^^Mbird  portion  is  d^cpmpqse3  by 
^^tditbMltitrto  tkifo  ,yQlunie8i  of.pidphurous^^ijicJ.Hnq  o^^^  of 

oxygen/'  - 
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,,,,,,   If  th^t  persulphate  of  iron  be  employ^d^  sidpl^irous  acid  and 

^^ygeui  ga§^8  are  obtained  from  tKe  fofet,  Jh  W' jjW^dnibtf  6^ 

two  to  oncj  and  the  white  vapoiirff,  wTbbse  ^oltitlofi  m'^SWVi^- 

^^tijutes  s;alpburic  acid,  are  evolyea  atth^  sani6  titee.**^'*"^   '*'   ' 

/,jro.«3ceytaip  ifthe  sulphuric  acid  be  disehgaged  as'fetipli'ftom 

tbesuilphatei  or  formed  by  its  contact  with  tae  wattrir'^Afe ki^e 

.fippf^r^tus  wa&used,  except  that  the  water  vefssel Wais  i^Uti^ 

1^  a  Somali  perfectly  dry  matrass,  immersed  lit  a  tiaijct\arifi*bf  ^}6e 

a^d.  s^il^  and  having  a  bent  tube  for  the  escape  bf  the  iiidoiMWfi- 

^^ihlj^.gpsea.    The  heat  was  applied  as  before;  bXygen'^ks-Was 

.gi,yfA.p^.  during  the  whole  process,  but  lio  sensible  qiiattflty  (of 

.^Ipjjurpus  acid,  and  very  few  white  vapours.    After  the  -opera- 

jti9Q,,)thie  ma4ra^s  contained  a  colourless,  transparent  Uqirrd^,' df 

the  specific  gravity  of  1*85;  it  gave'  off  excessively  abundant 

yrhi^vftppnrs^,  and  by  exposure  to  the  air  a  portion  bfitvevapo- 

rated j  and  the  rest  crystallized.    The  crystals^  v^hibhf  'tV^f-e  at 

first  opaque,  afterwards  became  transparent,  and' finiished  by 

niel^nig  int0^1iquid  sulphuric  acid.  .  Whe^A  left  vfx  9f^  open  vessel, 

in  which  the  air  could  not  readily  be  renewed,  it  sublimed,  and 

{[^{-ystalfizedlike  benzoic  acid ;  placed  in  contact  with  water  it 

pcQcluc^d  strong  explosions^  sulphurous  kcid  Waadin^gtifged, 

an4  the  liquid  contamed  sulphuric  acid ;  tfa^  addittori  bf  eit>n(5€iti- 

^jti;ate4  sulphuric  acid  also  occasions  a  great  evolution  of  ft^l^nfar- 

iciu^,,acfd  gas  ;  if  the  acid  be  cautiously  added,  'atrd* 'in' 'StbtU 

qu^ntityj  iraiisp^^^      Crystals  are  obtained ;  lastly^-  ifllieii' dlis 

,acifi^is  passed  in  the  state  of  vapour  overpreviCusIyhetttli^^iBUii^c 

1i?ary;t;es,  it  is  .converted  into  gnlphate  and  strlphutet;''    -   •  -- 

'^  Alt  thiese  properties  led  me  to  duppose'l3iat1JiiS'd«^staiiiee 
might  be  hyposulphuric  acid,  which  was  ci3rivferied4>y  tliritiitet 
w^th  Water. or  gahtiable leases  into  sulphuric  andistilpl^linyulB  Scid; 

\  biit  I  soon  found  that  it  is  merely  a  mixture' bf/ih^dJil^wio, 
Whei;i  distilled,  and.  the  product  received  in  a  co<dib^lbilitiWe, 
the  liquid  boils  at  a  temperature  between  37^  airfQ9^'tyi*r>  If 
the  products,  be  received  separately,  what  corner  OV^f'af^^fllrjftt  vt 
a  low  temperature  is  merely  liquid  sulphartma''ii{6i<l,  v$tai^cely 
exhalmg  any  white  vapours,  and  wholly  convertible '4n*0<^iR^|at 
common  teniperatures,  with  the  peculiar  odbiir;df'^l^nUr0Us 
acid.^  If  the  distillation  be  stopped-  when, the  fiM^ttdliidli'hlLS 
coipe  over,  the  remainder  crystallizes  in  smaH  delioaW>h^(^s, 
and  has  all  the  characters  of  anhydrous  8(a)phtrriC'tici^<  Ahan, 
and  the  Sulphates  of  copper,  zinc,  aftd'aiitimo6y;«li&'g^itoi(idly 
^all  the  sulphates  decomposable  by  heat  giVe,  byiynEilartr^tt- 
inent,.8imila]f  r^sultd.*     ^  '  ]  *       -  ii  f^  s  f^ 

' [^tm%  {\im\^  instantly  i^itbot^^the 

application  or  heat,'  and  affords  a  magnificetitr  parpta  tfolbtieny 
fffecisely  sinjiilat  in  Colour  to  dre  Vapour  of  indigo.  W^en^die 
pajmte^soluttonf  ii^'e^  it' atXr8tcN»^sEi<tfMtrik«>*iihe 

acid  Wcomes  comdion  sUlphtitic^  atiid",  and  th^  tiblulieiiJ  tiitas 


hhx^ :  tbe  9aiQ(^  effect  ia  produced  by  the  additioa  of  epBinfeoa 
sulphuric  acid ;  the  liquid,  however,  ^liyays  retain^  a  seoaiblci 
tiqt  of  redy  especially  when  ^em  by  iraQsinitted  light. 

0/  the  Manner  of  olftai»ing  the  Fuming  Acid  of  Saxony,    • 

^^  We  have  seen  that  the  Nordhausen  acid  diffi^ra  from  th^ 
common  by  containiog  a  larger  proportion  of  real  acid,  and  thoil 
the  anhydroua  acid  may  be  obtained  by  the  distillation  of  dry 
€ulphate  of  iron  ;  consequently  we  may  obtain  the  acid  of  every 
degree  of  strength,  by  properly  receiving  the  prpdupts  of  that 
distillation." 

By  distilling  persulphate  of  iron,  in  the  manner  already  des 
scribed,  and  receiving  the  ])roduct  in  distilled  water,  an  acid  wan 
obtained,  which  marked  20^  of  Beaume's  areometer  (==  c^pecifie 
gravity  of  about  1*167).  By  frequent  repetitions  of  the  process, 
and  always  condensing  the  vapours  in  the  same  liquids  an 
exceedingly  fuming  acid  was  obtained,  similar  to  that  from 
Nordbausen  in  all  respects,  except  in  colour.  But  the  most 
economical  method  uf  preparing  the  Nordbausen  acid  is  to 
receive,  the  product  of  the  distillation  of  sulphate  of  iron  in  com* 
jEuon  sulphuric  acid  of  the  specific  gravity  of  1*844. 

But  ia  operating  on  a  large  scale,  a  difficulty  occurs  when  we 
attempt  to  pass  the  vapours  into  common  sulphuric  acid,  from 
their  corrosive  action,  assisted  by  the  necessary  pressure,  on  tli^ 
lutes  and  joinings  of  the  apparatus ;  for  if  pressure  be  not 
employed,  a  large  portion  of  the  sulphuric  acid  is  carried  off  by 
the  sulphurous  acid  and  oxygen  gases,  which  are  disengaged  at 
the  same  time,  but  not  condensed. 

*f  To  obviate  this  inconvenience  as  far  as  possible,  the  appstr 
iratus  should  be  so  constructed  that  the  vapours  may  be  disen* 
gaged  through  a  narrow  orifice,  and  their  points  of  contact  with 
the  acid  multiplied.  For  this  purpose,  I  use  a  retort  with  aa 
adopter,  the  end  of  which  is  slightly  drawn  out;  to  ihis  I  adapt 
a  quilled  receiver,  and  to  that  a  tubulated  one.  The  acid  to  be 
saturated  is  put  into  these  receivers.  Operating  in  this  way,  20 
parts  of  desiccated  sulphate  of  iron  converted  7*6  parts  of  com" 
mon,  into  10  parts  of  very  fuming  sulphuric  acid. 

**  When  a  large  excess  of  sulphuric  vapours  are  passed  into 
common  acid,  in  order  to  have  it  as  concentrated  as  posaible,  it 
is  obtaiued  crystallized  at  common  temperatures  in  fine^  transpa^ 
rent,  very  fumjng  crystals.  It  is  difficult  to  ascertain  their  speci- 
fic gravity,  but  I  found  that  of  the  supernatant  liquid  to  be 
1'9U7,  which,  I  believe,  is  less  than  it  would  he  if  it  wer^  perr 
fectly  free  from  a  portion  of  sulphurous  acid. 

**  I  placed  cpitimon  sulphuric  acid,  specific  gravity  1*S46,  in 
a  flask,  and. poured  over  it  li(}uid,  anhydrous  sulphrn'OUS  acid^ 
mnd  iilightly  agitated  the  twoliqoida ;  aportiun  of  the  au^hnr(iU9 
dissolved, 'aad  the  jrest  remained  oa  the  surface^  vithont 


Mai.j  AT,  JSh9^  w  SHlphuric  Acid.  2f& 

mixing  with  the  sulphuric  acid ;  but  by  continuing  the  agitation 
a  portion  of  the  sulphurous  acid  was  interfused  amongst  the 
sulphuric,  and  gave  it  that  sort  of  opacity  which  oil  imparts  to 
w^ter.  By  repose,  the  acids  separated  agaii^,  the  sulphurip 
subsiding  and  resuming  its  transparency.  After  the  operation, 
the  sulphuric  acid  had  a  strong  odour  of  sulphurous  acid ;  its 
specific  gravity  was  diminished,  and  it  exhaled  no  white 
vapours." 

The  density  of  the  Nordhausen  acid  should  exceed  that  of 
88^  of  Beaume's  hydrometer  ( =a  specific  gravity  1*848),  it  should 
be  as  high  as  68^  (=  about  specific  gravity  1*900). 
'  <<  Ahhough  the  fuming  sulphuric  acid  be  notmudi  employed, 
i^  would  probably  come  into  more  frequent  use  if  it  could  be 
Stained  al  a  lower  price  ;  for  it  possesses  very  valuable  proper- 
ties, especially  to  the  manufacturer  of  dyed  cloths,  and  to  dyers 
ifn  general ;  since  it  dissolves  a  much  larger  quantity  of  indiga 
than  the  common  acid,  and  is  very  superior  in  regard  to  its 
acidity ;  and,  as  in  many  cases,  this  acid  solution  of  indigo 
eanndt  be  employed  on  account  of  its  action  on  the  cloth,  or  the 
other  colours,  it  is  converted  into  acetate  of  indigo  by  precipitat- 
i£)g  the  sulphuric  acid  by  means  of  acetate  of  lead.  It  is 
obvioQs^  therefore,  that  it  must  be  extremely  advanitageous  to 
dissolve  the  greatest  possible  quantity  of  indigo  in  a  given  quan« 
ttty  of  acid." 

^^  It  results  iVom  what  has  been  stated  above, 

**'l.  That  the  fuming  sulphuric  acid  of  Nordhausen  is  merely 
common  acid,  contatning  a  certain  quantity  of  anhydrous  acid, 
to  which  it  owes  its  characteristic  properties  ;  that  the  sulphur- 
oiisf  acid  is  only  an  accidental  ingredient,  and  does  not  essen- 
tially ailect  its  properties. 

**  2.  That  the  anhydrous  acid  may  be  separated  by  distilla- 
tion, and  that  it  possesses,  amongst  other  remarkable  proper- 
ties, that  of  forming  a  red  solution  of  indigo. 

^*  3.  That  all  the  sulphates,  decomposaole  by  heat,  give  off 
oxygen,  sulphurous  acid  and  sulphuric  acid,  which  is  essentially 
characterized  by  the  white  vapours  that  are  produced  during  the 
decomposition. 

M  4.  That  all  those  sulphates  may  be  use'd  in  preparing  both 
the  common  and-  the  fuming  sulphuric  acid,  by  means  of  the 
process  which  has  been  described  above." 
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Article  IX. 

Remarks  on  the  Construction  of  Vessels,    By  Col.  Beaufoy^  tRS. 
(To  the  Editors  of  the  Annals  of  Philbsophi/.) 

DEAR  SIRS,  Bttiliey  Heath,  Stanmore,  Stpt.  IS,  18?^ 

The  readers  of  the  Annals  of'  Philosophy  will  be  gratified  to 
learn,  that  the  Admiralty,  in  addition  to  the  improTeBaeats: 
already  introduced  into  the  navy,  have  given  orders  for  buikKeg 
three  vessels  (the  Orestes,  Champion,  and  Pylades)  upo9  ditifer» 
ent  principles,  suggested,  I  believe,  by  Frof«  Inman,  Gs^it^ 
Hayes,  R.  N.  and  ^ir  Robert  Seppings.  As  these  shipi^  htre 
nearly  equal  length,  breadth,  and  tonnage  j'*  and  ais  great  tb«o-t 
retical  knowledge  and  ability  will  be  exercised  ixk,  givixig  to 
every  vessel  that  form  which  eat^h  individual  considers  tibe  m^stt 
advantageous;  mu6h  valuable  information  for  the  future 
advancement  of  naval  architecture  may  be  expected  :from  tiiie 
above  collision  of  intellect.  .   i 

When  these  ships  proceed  to  «ea  for  the  purpose  of  oompmniogf 
their  respective  qualities,  it  is  possible  considepable  dtffimaoe. 
will  be  found  in  their  sailing.  This  inequality  may  proceedfiiom. 
dissimilarity  in  the  length  of  the  masts  and  yards,  Andjoome*-. 
iquently  in  the  size  of  the  sails.  The  bow  of  one  may  be  better 
adapted  than  the  others  for  dividing  the  water,  or  the  aifcer  (part 
may  possess  a  more  efficacious  shape.  The  stowing  of  tinei  W- 
last,  the  smoothness  of  the  bottoms,  or  superiority  of  seaman- 
ship, will  also  severally  produce  a  disagreement  in  their  ratee  of 
sailing.  The  latter  point  can,  however,  be  detected,  by  ohang* 
ing  the  officers  from  ship  to  ship.  An  alteration  in  the  distribu* 
tion  of  the  ballast  will  produce  a  correspondent  fittctuatioa  in  the 
merits  of  each  vessel;  the  best  sailor  becoming  worse,  and  the. 
dull  better ;  but  with  respect  to  the  fore  and  after  bodies,  liow 
far  the  particular  form  of  each  contributes  to  the  fast  «ailing^  it. 
Will  be  impossible  to  judge  from  want  of  sufl^cient  knowledge  of, 
the  resistance  of  non-elastic  fluids.  This  branch  of  mechanical 
science  being  very  imperfectly  understood,  it  cannot  be  exjpeoted 
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that  the  shape  of  vessels  can  be  advantageously  altered,  until 
the  improvement  is  founded  on  the  solid  basis  of  experiment 
Then,  and  not  before,  constructors  will  be  able  to  give  satisfac-^ 
tory  reasons  for  adopting  one  form  in  preference  to  another. 

To  place  in  a  conspicuous  point  of  view  the  variousr  opinions 
which  writers  on  naval  subje^^ts  enteitain  respecting  the  resist- 
ance of  water,  I  will  commence  with  the  remarks  of  Monsieur 
Rorhme,  fJorrespondent  de  TAcademie  des  Sciences  de  Paris, 
et  Professeur-Royal  de  Navigation  des  Eleves  de  la  Marine* 
This  gentleman,  in  the  year  1787,  published  a  quarto  book  on 
na/f al  liifairs ;  and  therein  states,  that  the  resistance  a  vessel 
tneets  when  sailing  is  almost  independent  of  the  form  of  the 
bow ;.  the  impulse  of  the  water  being  the  same,  provided  the 
greatest  vertical  section  remains  unaltered.  And  this  theory  is 
represented  as  confirmed  by  experiment^  made  with  two  models 
oi  a  seventy-four  gun  ship  ;  one  model  had  the  bow  formed  in 
the  usual  maimer  with  curved  lines;  the  other  had  a  similar 
Siidship  bend,  but  the  bow  consisted  of , strait  lines  ;  yet  not- 
veithstanding  this  ^eat  dissimilarity  of  shape,  both  were  equally 
resisted  when  mo vmg  with  equal  celerity.  M.  Romme  could 
Qot  discover  that  these  models  experienced  more. or  less  resist- 
auce'when  either  the  stern  or  bow  went  foremost;  nor  was  any 
ateeratten  effected  when  the  vessels  were  cut  in  two,  and  the 
heed  of  one  joined  to  the  tail  of  the  other. 
'*  Mr;  Stalkartt,  in  his  Treatise  on  Ship  Building,  recommends 
the  segment  of  a  circle  as  best  adapted  for  dividing  the  water; 
and  Ouiers  prefer  the  parabola.  Such  contrariety  of  opinions 
only  prove  how  little  we  know  on  the  subject;  and  the  import- 
ance of  establishing  some  more  correct  rule  for  drawing  the 
waterJines  of  vessels,  than  the  mere  fancy  of  the  draughtsman. 
*  The  tonnage  of  the  Royal  navy  in  round  numbers  may  be 
estimated  at  450,000 ;  the  expense  of  buildiag,  taking  one 
ve&^l  with  another  at  20/.  per  ton;  the  value  of  all  at  nine  mtU 
lions*  To  the  expense  of  the  hulls  must  be  added  the  cost  of 
tile  masts,  yards,  sails,  cordage,  and  many  other  et  ceteras, 
requisite  for  the  equipment ;  this  doubles  the  amount,  making 
48,000,000  for  the  priowi'ry  sum  laid  out  on  men  of  war.  The 
durability  of  the  ships-  in  time  of  peace  may  be  now  calculated 
at  14  years;  during  war  at  10  years;  the  average  is  12  years; 
consequently  1,500,000/.  of  money  is  annually  expended  in 
keeping  these  bulwarks  of  the  nation  in  an  efficient  state. 

Every  one  will  assent  that  the  construction  of  such  costly 
machines  should,  in  the  first  instance,  be  as  perfect  as  possible ; 
hence  arises  the  question,  how,  and  at  what  expense,  is  so  desir- 
able an  end  to  be  accomplished  ?  The  increase  of  t^V?^^  P^^^ 
of  the  annual  expenditure,  would  secure  this  point;  for  the 
application  of  the  comparatively  small  sum  of  1000/.  in  making 
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a  complete  set  of  experiments,  in  all  probability,  would  he 
attended  with  most  beneficial  result$  for  the  future  construction 
of ships. 

Let  it  hf^  born^  in  mind  the  sums  of  money  which  are  year 
after  year  laid  out  to  encourage  a  superiority  of  far  ]ess  moqaent 
to  the  United  Kingdom  than  the  excellence  of  the  navy  :  there 
are  plates^  sweepst^kes,^  and  purses,  for  breeding  fleet  horses  ; 
in  a  qationa]  poipt  of  view,  it  is  of  little  consequenoe  wheth^f 
the  average  rate  of  a  racer  be  37  or  38  miles  in  the  hour ;  but 
widely  dinarent  is  the  case,  if  the  sailing  of  opr  men  of  war  b|^ 
increased,  one  knot,  or  half  a  knot,  in  the  ^ame  space  of  tioi^t 
By  such  iroprqvepaent  an  enemy's  fleet  may  be  taken,  pr  a^ 
island  captured,  or  a  colony  preserved;  and  who  woul4  no^ 
rather  read  in  the  Gazette  a  dispatch  from  an  Admiral,  stating 
that  in  consequence  of  the  superior  sailing  of  his  fleet  h^  ban 
come  up  with,  and  captured  the  enemy,  than  peruse  in  tl^§ 
public  papers  that  at  Newmarket,  or  any  other  celebrated  racing 
ground,  after  a  well  contested  run,  one  horse  was  declared  tb^ 
winner  by  half  a  neck,  and  the  prize  adjudged  accordingly. 

If  the  union  of  capacity  with  quickness  of  sailing  b^  deemed 
impracticable,  the  error  of  such  opinion  is  fully  dempjistrated  by 
reference  to  the  engravings  accompanying  a  work  on  the 
Elements  and  Practice  of  Pf aval  Architecture,  by  Mr,  Pavi4 
Steel ;  who  there  gives  the  draught  of  a  London  trader  partieu-* 
larly  distinguished  for  capacity  and  velocity; — ^a  ciroijm^tance 
the  more  remarkable  in  a  merchantman,  as  the  variety  of  U^ 
cargoes  would  be  tantamount  to  alteration  of  stowage  ^  an4 
consequently  if  the  same  vessel,  under  such  circumstances^ 
continues  to  remain  a  prime  sailor,  it  is  evident  this  superiority 
depends  on  the  curves  that  divide  the  water. 

Discoveries  are  continually  making  in  -chemistry,  magnetism, 
and  galvanism  ;  improvements  are  introduced  in  chronometers^ 
and  mathematical  instruments ;  all  these  advantages  pipceed 
either  from  experiment  or  observation,  and  it  only  require^  th^ 
powerful  influence  of  my  Lord  Melville,  to  expel,  by  ^imilair 
ipeans,  tlie  mist  that  at  present  envelopes  the  science  qf  hydro- 
dynamicis ;  and  to  place  this  neglected  branch  of  knpwledg/^  ip 
the  elevated  situation  it  so  justly  merits  from  its  importaQf:^  t^ 
a  maritime  nation.  I  iremain, 

Dear  Sirs,  yours  very  truly, 

Mark  Bjsaufoy, 
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Description  of  a  Process  for  making  Damasked  Steel. 

By  M.  Breant.=^ 

It  appeared  from  M.  Breant's  former  experiments,  published 
in  the  "  Bulletin  de  la  Societe  d'Encouragement/'  for  1821,  that 
the  watered  or  wavy  appearance  on  the  eastern  damasked  §teel 
is  not  mechanically  produced,  but  the  result  of  a  particular  conir 
position,  and  he  has  at  length  ascertained  that  it  is  owing  to  an 
inereased  quantity  of  carbon  incorporated  with  the  steel  beyond 
the  proportion  contained  in  the  common  sorts.  According  to 
this  chemist,  the  effect  depends  on  two  states  of  coqibination  in 
which  the  carbon  exists  in  the  steel,  and  numerous  experiment^ 
have  enabled  him  to  give  the  rules  for  several  processes  for  the 
manufacture  of  different  kinds  of  cast  steel. 

*'  The  watered  (^moiree)  surface  of  the  oriental  sabres  has  led 
to  the  supposition  that  they  are  made  from  what  is  called  stuff 
(etoffe),  that  is  a  bundle  of  steel  bars,  or  wires,  forged  and 
welded  together,  and  twisted  in  different  directions. 

*^  A  long  series  of  experiments  has  taught  me  that  the  sub- 
stance of  the  oriental  damask  is  a  fused  steel,  more  loaded  with 
carbon  than  our  European  steels,  and  in  which,  by  means  of  a 
proper  management  in  the  cooling,  a  crystallization  of  two  dis- 
tinct compounds  of  iron  and  carbon  is  affected. 

^  This  separation  is  the  essential  condition  ;  for  if  the  fused 
matter  be  suddenly  cooled,  as  is  the  case  when  cast  into  small 
ingots,  no  appearance  of  damask  is  perceptible ;  it  is  only  to  be 
discovered  by  using  a  magnifying  lens. 

^^  Iron  and  carbon  form  at  least  three  distinct  compounds ; 
steel,  which  is  at  one  of  the  extremities  of  the  series,  contains* 
but  a  very  small  proportion  (1- 100th)  of  carbon  ;  plumbago,  on 
the  contrary,  contains  from  12  to  15  times  more  carbon  thav 
iron.     Black  and  white  cast  iron  hold  the  middle  place." 

As  bodies  combine  chemically  only  in  definite  proportions,  if 
in  making  steel  there  be  a  deficiency  of  carbon,  a  portion  of  the 
iron  will  remain  merely  in  a  state  of  mixture  with  the  steel  that 
is  formed,  the  quantity  of  the  latter  depending  en  the  quantity 
of  combined  carbon  ;  and  on  cooling  the  mass  slowly,  the  mor^ 
fusible  particles  of  steel  will  have  a  tendency  to  unite  together, 
and  separate  from  the  iron.  This  alloy,  therefore,  will  show  a 
damasked  surface,  but  it  will  be  white,  ill  defined,  and  the  metal 
being  mixed  with  iron  will  not  be  capable  of  much  hardness* 

The  exact  proportion  of  carbon  requisite  to  convert  all  Ibe 
iron  iato  steel  will  give  a  homogeneous  m<iss  ;  and  eonse? 

«f  Ffom  the  Auudii  4ffl  Mmih 
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(|u^ritljr  tio'  septuritioti  of  diBtiactCQmypovmds  qati  take  plMe  on 
coolings  '^  But  if  the  carbon  be  m  slight  excess,  tb^wbole^Kf 
ttie'irotl  win  fiiist  be  converted  into  eiteel ;  thea  the  freecbrbon 
which  remains  in  the  crneible  will  combine  in  a  new  propottiou 
with  a  part  of  the  fused  steel  already  formed,  and  there  -wUl  4hii& 
be  two  distitict  compounds,  pure  steel,  and  carburetted  or  efetat 
steel:  These  two  compoundsy  at  iirKtindTscrinkinately.ininj^krd 
together/will  tend  to  separate  as  soon  as  the  liquidmattep  is jGit 
test,  and  crystallization  will  ensue,  during  whidi  the  moleoUlos 
of  the  two  compounds  will  arrange  themselres  aeoordiogitJtD 
their  respective  affinities  and  weights.  ■:!    - 

'^  If  we  dip  a  blade  made  of  steel  thus  prepared  iaaeidulntiul 
water,  a  very  evident  damask  will  be  developed,- in  iHrhieblhe 
portions  of  pure  steel  will  be  blacky  and  those  of  theeanbiirettekl 
will  remain  white^  because  the  acidulated  water  does  .not  .so 
readily  lay  bare  the  carbon  of  the  carburetted  steel,  as  of /tike 
pure.  •    •    .  ly     • 

*'  It  is,  t]ierefore,  to  the  irregular  division  of  the  carbon  by^die 
meta^  and  the  formation  of  two  distinct  compounds,/ that  ibe 
production  of  the  damasked  surface  is  to  be  attributedi.Tand  iiis 
obvious  that  the  more  gradually  the  mass  k  eooled,  tbetJaKg^r 
will  be  the  veins  of  the  damask.  It  is,  perhaps,  £6r  thiaxeaaop, 
that  we  should  avoid  fusing  the  substance  in  too  greatama^s,iOr 
at  least  that  some  limit  should  be  observed  in  tne  ptoc^ss  ;  in 
support  of  which  opinion  1  may  quote  TavernJber,  wwiHas^gilti^n 
in  his  "  Voyage  en  Perse"  some  information  as  toJiibetsi^^  of 
tlie  balls  of  steel,  which,  in  his  day,  were  used  in  making  the 
damasked  blades.  .     .    -^    . 

'.  **  The  steel  capable  of  being  damasked  comes,  saya  be,  from 
the  kingdom  of  (jolconda ;  it  occurs  in  commerce  in  massefk  of 
the  site  of  a  halfpenny  loaf ;  they  are  cut  in  two  to  8iee  if  .th^y  be 
of  ^ood  Quality,  and  each  half  makes  one  sword  blade. 

^^xottx  this  account  it  is  evident,  that  this  Gplconda  steel 
was  in  buttons  like  wootz,  and  that  each  button  cquld  XiOtil^ye 
weighed  more  than  five  or  six  pounds. 

"Tavernier  adds,  that  if  this  steel  were  tempered  hy  :^e 
European  processes,  it  would  be  as  brittle  as  gla^s*  Hepoe,  as 
Reaumur  observed,  it  must  be  very  difficult  to/orge*  , ,  .. 

''That  philosopher  having  received  some  specimens  of  Indian 
ste^l  fVotu  Cairo  found  no  one  in  Paris  who.  could  fw^Slt; 
whereupon  he  laid  the  blame  on  our  workmen  ;  sinc^  the.ijili^- 
bitants  of  the  east  know  how  to  work  that  kind  of  st^  .  I  jn^iU 
iexplain  presently  the  proper  method- of  proceejdlii»g:  to  ^ef^^ieMre 

success.  ^       ^  :;•.•..•,•;  |>-..:     . 

''  '<' As  carbon  has  the  chief  infineoce  not  <)Qlyin.prodwi9g)tl^e 
damdsk  OR  steel,  but  also  on  itsjnlriisjiic  qiH^<^8^,,l/gai:,i^ 
Messrs.  Stodattand  Faraday  were  Led  into  eerofiA  th^ur  jexperi- 
ments  (^  I,  for  a  long  time,  wasmyself^,  aind  attributed  ^eniicts 
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i|fi<9red^dpro|iertio&  of  carb^, 

i:  •  <«liat»^er3rfar  from  disputmg  the  existence  of  znetollic  alloys 
'in  the «  oviental  sabres^  although^  in  the.  few  fragments  which  I 
^¥6  had  an' opportunity  of  examining,  I  have  not  found  eil;her 
^silver/  gold;  palladium,  or  rhodium;  I  think  it  yery  probable^ 
%^i|irev«r,  that  difPerent  combinations  may  have  been  attempted. 
^A -people  who  knew  how  to  harden  copper  by  alloying  it  with 
<oiher  metak,  ace  very  likely,  from  analogy,  to  have  tried  the 
'i^me  process  with  iron. 

"  This  view  of  the  subject  led  me  to  form  various  metalliq 
iidloi^fi,  aoaie  of  which  gave  satisfactory,  results,  One, of  the 
jjiWdrc)  blades  whidi  I  presented  to  the  Exhibition  contains  one- 
iikalf 'pek^eent*  of  platina,  and  a  lai*ger  proportion  of  carbon  than 
'eoinmon  steel;  its  damask  is  owing  particularly  to  the  latter. 
Dxaellent-nkzors  have  been  made  with  this  alloy, 

"  At  all  events  these  alloys  should  not  be  tried  till  we  have 

'iblt^  ittseevtained  the  effects  of  pure  carbon,  and  we  o\ight  to 

'^b^gui^by  combinatiotts  in  very  small  proportions.    The  addition 

^ipf:  ia'  metal  makes  the   steel  mora  brittle;  however,,  I  have 

'iiDi>t«inied  ductile  alloys,  in  raising  the  quantity  of  gold  and 

•  >p>atitfa,'  as  high  as  4  per  cent,  and  that  of  copper  and  2^inc 

'-tO^vf-  '  -  '       ,,  •  •'  ■    / 

•  II  .'*  As'  tq  zjnc^  certain  precautions  are  necessary  in  fQr^ung 
j*ftH<^8' with  that  tnetal ;  it  occasions  .Tiolei;it  detopations^  where- 
^'for^it  m^st  be  added  to  the  fused  metala  in  very  sm^ill  portions 

*4t  ^  timev    In  forging  steel  alloyed  with  zinc,  part  of  the  metal 

is  volatilized  and  dissipated. 
ii  ''4'  Manganese  unites  readily  with  steel,  and  the  alloy,  forges 
^'^a^rly  I  bat  it  is  very  brittle  when  c<dd:  I  have  jp^xade  gravers 

'iviti>'this  aHoy  which  cut  iron  without  having  been, tempered  : 

the  damask  of  this  mixture  is  very  black  and  well  de^^ed.    . 
I  •  !*t  {'lumbago  appeared  in  some  mstances  to  soften  ste^  which 

•  had  been  reiKlered  too  brittle  by  an  excess  of  caiiboi^  ;<  ajb  l^ai|t  I 
have  obtained  excellent  results  with  IQO  parts  of  st;e^),  1  of 

-  fomp-black,  and  1  of  plumbago. 
^    » **'  But  a  very  remarkable  experiment,  from  the  advant^^  that 

may  result  fi'om  it  in  working  on  a  large  scale,,  is  one  which 
''^owed  that  100  parts  of  soft  iron  and  2  of  lamp-*black  fuse  as 
•  Readily'  as  common  steel.  Probably  the  whole  of  th|a  carbon 
:'4oes  not  i^ombine.  Some  of  our  best  blades  are  produced  from 
'^^Hhik  ccHnbtnation. '  It  has  the  disadvantage  of  coj^tractjng  very 
*''jfm«ho^n  icooling,  and  the  buttons  generally  have  cavities  which 

make  them  very  difficult  to  forge  ;  but  if,  instead  of  damasked, 
^'l^4^k)4y^Mrtot'to  make  common  steel,  the  contraction  on.-cooUng 
^^W^i^'be^)v6vete<^  by- casting  this  compound  in  anJpgotimQuld. 
-J i9(fjr. This 'experiment' teaches: Hs  that  the.pr^viouaioemeataftjton 
^'^?^^"^^^**  ^^-^R^^'^^^^^^^-i"  wder  to  ^obtain /i^eiy  gOQ^  steel. 
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It  may  be  treated  at  once  with  lainp- black,  which  iinll  very  rimcft 
lessen  the  expense  of  the  manufacture. 

"  Orle  hundred  parts  <)f  tfery  grey  cast  iron  filings,  arid  100 
barts  of  thfe  same  filings  previously  Oxidated,  gave  a  steel  df  ^ 
line  damask,  iind  Calculated  for  sword  blades,  &c.  It  i* 
remarkable  fdr  ils  elasticity,  an  important  quality  iti  which  thfe 
Indi&n  steel  is  deficient.  1  have  always  operated  on  three  Of 
four  pounds  at  a  time.  The  larger  the  proportion  of  the  oxi- 
dated ingredient^  the  tougher  {nerveux)  is  the  steel.  The 
oxygen  combining  with  the  metals  of  the  earths,  and  pattbf  the 
carbon,  it  is  obvious  that  the  more  oxide  there  is,  the  more  duc- 
tile will  be  the  result ;  but  it  will  also  be  softer.  The  blackest 
cast  iron  answers  best.  I  am  convinced  that  with  that  Sub-i 
stance  we  may  make  cast  steel  in  reverberator^  furnaces  on  d 
very  large  scale,  by  adopting  a  process  analogous  to  that  used  iii 
refining  bell  metal,  namely,  by  adding  to  the  fused  metal  a  por- 
tion of  the  same  metal  oxidated  ;  or,  still  better,  native  oxide  of. 
iron, 

"  It  seems  to  me  to  be  equally  practicable  to  convert  the " 
whole  of  the  produtt  of  the  Caialonian  torg^^  {forges  a  la  Cufti" 
iatie)  into  ca^t  steel,  by  altering  the  construction  of  the  furnace^ 
BO  as  completely  to  fuse  the  metal.  I  think  if  I  had  the  direc- 
tion of  one  of  those  forges,  I  could  find  means  to  manufacture 
Bteel  of  the  most  desirable  quality  >vith  great  saving  of  expense. 

"  I  have  ialwayS  been  careftil  to  stir  the  fused  metal  thoroughly 
before  I  suffered  it  to  cool ;  this  is  indispensable  in  making 
metallic  alltiys,  for  withoiit  it  the  damask  is  not  homogeneous. 

"  It  was  after  f  had  attempted  to  combine  steel  with  aluminum 
||  and  silicium,  that  I  observed  the  influence  of  carbon  in  produc- 
ing the  damask:  frdm  that  titne  I  always  used  the  carbon  of 
lamp-black. 

"  If  some  earths  be  found  on  analyzing  my  cast  feteel,  they 
must  probably  be  attributied  to  the  cast  iron  employed,  or  to 
the  iron,  thfe  plumbago,  or  the  crucibles. 

"  The  liVore  carbon  a  feteel  contains,  the  more  difficult  it  is  to 
forge.  The  greater  number  of  those  that  I  have  prepared  cart 
be  tilted  at  only  very  limited  temperatures.  At  a  white  heat 
they  xrumble  under  the  hahitiier;  at  a  cherry-red  they  become 
hard  and  bfittlie,  and  this  quality  increases  in  proportion  as  the 
temjjeralure  diminishes  ;  so  that  when  once  it  has  fallen  below 
cherry-red,  if  we  endeavour  to  cut  it  with  the  graver,  or  the  file, 
we  find  it  much  harder  and  more  brittle  than  after  it  is  com- 
pletely cold. 

'*  It  is  evident  that  the  Indian  steel,  which  most  of  our  work- 
met  krfe  unable  to  forge,  is  similarly  circumstanced;  and  if  the 
Indians  work  it  without  difficulty,  it  is  because  they  know  the  ' 
limits?  of  ten^iperature  within  which  it  is  manageable. 

"  I  am  convinced  from  experience  that  the  orbicular  mn», 
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which  the  workmen  call  brambles  {ronce)y  and  which  are  seeib 
oil  the  beautiful  Indian  blades,  are  the  consequence  of  the  waj 
in  which  they  are  forged.  If  steel  be  drawn  out  len^hwise^the 
veins  will  be  longitudinal ;  if  it  be  equally  extended  in  all  direc* 
tibns,  the  damask  will  have  a  crystalline  appearance ;  if  it  be 
tendered  wavy  in  both  directions,  it  will  be  shaded  like  the 
eastern  damask.  But  few  trials  are  necessary  to  produce  any 
sort  of  watering  that  may  be  desired. 

''  <The  best  process  for  developing  the  damask,  so  that  the 
feteel  mdy  become  black  or  bluish  without  losing  its  polish,  is> 
in  my  opinion,  that  which  is  employed  in  the  East.  It  is 
descmbed,  by  M.  le  Vicompte  H6ricart  de  Thury,  in  a  report 
inserted  in  the  '  Bulletin  de  la  Society  d'Encourttgement/ 
No.  230,  for  December,  1821,  twentieth  year,  p.  361.*' 


Article  XI. 

The  Bakerian  Lecture, — On  ceitaih  Motions  pr^dntedin  Fliiid 
Conductors  ttjhen  ttansmitiing  the  Ekctfie  Cnrreriti,  Bf 
J,  F.  W.  Hersehel,  Esq.  FRS. 

{.Concluded  from  p.  176.) 

17.  In  many  liquids,  and  especially  in  solutions  of  the  nitrates, 
there  is  formed  not  only  a  current  radiating  from  the  negative 
pole,  but  also  one  from  the  positive.  Which  even  has  in  some 
cases  a  preponderance  over  the  other.  These  co-exist  in  the 
mercury;  and,  in  consequence  T)f  their  Action,  a  zone  of  equili- 
brium is„  formed  in  the  globule,  nearer  to  one  er  the  other  pole, 
as  the  £lntagoriist  current  is  more  or  less  violent.  The  best  way 
to  render  the  influence  of  this  countef-current  sensible  is  to 
operate  on  a  large  quantity  of  mercury,  under  dilute  solutions, 
keeping  the  negative  pole  at  a  distance,  and  the  positive  very 
near.  In  this  way  there  are  few  liquids  which,  when  the  pile  is 
in  good  action,  do  not  show  some  signs  of  a  counter-current 
from  the  positive  pole.  The  cause  of  this  will  be  evident,  when 
we  come  to  speak  of  the  action  of  metallic  alloys. 

18.  If  either  pole  be  brought  in  contact  with  themercury,  no 
currents  are  observed  from  the  point  6f  contact  (at  least  when 
the  mercury  is  fresh  and  the  contact  perfect)  but  strong  ones 
are  always  produced,  radiating  from  the  other.  If  it  oe  the 
negative  pole  which  is  made  to  touch,  it  amalgamates  with  the 
mercury,  which  remains  bright,  and  the  currents  radiating  from 
the  positive  are  visible  to  the  eye,  and  generally  very  powerful. 
Oh  th^  other  hand,  if  the  positive  pole  be  in  contact,  the  oxida- 
tion of  the  meitajlic  surface  is  usually  so  rapid  as  to  prevent  the 
currents  becoming  visible,  but  a  momentary  start  of  the  surface 
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&oro  the  negative  wire,  the  flattening  of  the  globule,  snd  the 
pcotuliemiices  it  throws  out  in  pursuit  of  the  oppositely. eleetri* 
Bed  conductor,  sufficiently  indicate  their  existence  uruLer  the 
crust  of  oside,  Where  this  oxidation  however  does  not  happen, 
or  is  prevented  by  the  addition  of  a  few  drops  of  dilute  nibric 
acid,  tile  currents  from  the  negative,  wire  nre  equally  evident 
with  those  fiooi  the  positive,  just  mentioned. 

19.  These  however  are  not  the  only  effects  produced  by  con- 
%Kt,  with  the  electrified  wires.  On  breaking  the  contactH  and 
CQojpieting the  circuitin  the  liquid,  the  mercury  is  foundforAe 
iQctst  pari  to  have  acquired  new  properties,  or  lost  some  of  its 
former  ones.  A  globule  of  four  or  hve  hundred  grains  of  putt 
ojercury  being  introduced  into  asoJutionof  sulphate  of  soda,  the 
circuit  was  .completed  in  the  liquid  with  neither  pole  in  contact; 
A, current  was  produced  from  the  negative  pole.  A  momentary 
contact  being  made  with  that  wire,  and  th«  circuit  then  com* 
pleted  as  before  iu  the  liquid,  n  counter- current  was  produced 
frofa  the  positive  pole,  more  confiiied  In  the  sphere  of  its  extent, 
hut  apparently  more  violent  in  its  aclion  tlian  that  ftcmr  the 
negative.  In  consequence,  the  globule  acquired  the  tigure  here 
annexed,  having  a  blunt  elongation  at  z,  the  point  nearest  the 
negative  pole,  and  a  more  pointed  one  at  c,  that  next  the  ^osi^ 
tive*  wth  a  kind  of  shoulder  at  «  6.  The  film  of  oxide  pro- 
duced at  z  was  thus  swept  towards  c,  but  never  attairted  beyond 
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th^'zone  a  b,  where  it  remained  stationary  and  constant  ia>qHft,,_ 
tity,  heing  absorbed  at  the  side  next  c  as  fast  asitwiis  prod^^qgdi 
at  the  other.  Aiiother  short  contact  was  now  madt;  vyith  ,ttift,r 
negative  wire,  and,  on  breaking  it,  the  currents  from  c  wu^i 
found'  to  hgve  increnaed  both  in  strength  and  extent,  while  tho6ft>i- 
frhra  z  \yere  proportionally  enfeebled,  the  zone  of  equilihriuni,«,(^m 
hefitg  thun  brought  nearer  to  :.  By  another  contact  prolquged^" 
a  few  ser.onds,  the  negative  currents  were  contracted  within  s\\r. 
very 'small  space  around  z,  and  by  prolonging  the  contact!  a-.v.' 
litfle  longer,  its  influenct;  was  totally  destroyea,  find  ^  re^uAs#iu[ 
and  Violent'  circulation ^piQ,,^ _(f)  ,-^^  e^^'ftgcyfrrciWStoHtjbftai 
whole  globlil_e,;..„  .„    ......„;^  ,,.i,,   ,.,  ^n.fx»a<  -Hti  ■nitmvS'^ 


i'aiwwn^  -'•tt'.  I 


taa 


,^.^^'Biit^eeie<^  did  B0t  stbp  Uere.    On  pi<<^^    ^6 

attMbr^l»9%  ^^ttoyedf  but  ^^hanged  into  t>m  of  a  cpntraty 
jM^kfrney.;  ^*  e.>  radiating  in  all  directions  to  z ;  the  paiticled  of 
Ibe^masbiiry  appearing  to  be  attracted  to  that, point  ivith  a  A>rce 
M|Ml^  or  4Miperiory  to  that  with  whicK  they  were  repelled 
Irom  c.  The  positive  pcie  being  held, at  some  distance,  and  th^ 
iwptti^e  directly  .'Over  the  surface,  any  scum ,  or  impurity  on  the 
Aiorodiy  was  observed  to  collect  directly  under  it^  in  a%mall 
^M^ldar  spot,  Ibllowin^  exactly  its  motions ;  and  when  this  was 
/dediied  fliway^  the  fluid  metal  was  violently  thrown  up  towards 
the^nrifre  in  a  jet  of  two  or  three-tenths  of  an  inch  in  height 
:>i^lJ&ie  mere«iry  was  now  brought  into  contact  with  the  positive 
ilHe.  Visible  oxidation  did  not  commence  on  its  surfkce.for  a 
Ipttj^^wlrile,  during  which  time  violent  currents  still  continued  to 
fttdtate  in  all  directions  from  the  wire  and  tmmrd$  the  point  X 
^liTria  a  direction  opposite  to  what  they  would  have  taken  in 
Utttoodied  mercury).  By  degrees,  however,  a  counter-radiation, 
GOttnueneed  opposite  to  the  negative  pole,  whose  sphere  was  at 
.#fst  v^iy  limitpd,  but  gradually  extended,  producing  a  zone  of 
effm^M^m,  which  advanced  rapidly  towards  the  positive  wire> 
.and  at  4iBtigth  attained  it.  The  instant  this  took  place,  the  oxi- 
dalipa^iDfthe^  mercury  commenced  at,  %y  and  speedily  extended 
iwBt-'tbeindiole  surface,  forming  a  thick  crust.  ^ 

22.  If  the  contact .  of  the  positive .  pole  was  continued  loi^ 
enough,  the  mercury,  oi^  cleansifig  it  from  its  coat,  was  found 
reduced  to  its  former  state,  as  if  fireshly  introduced;  but  if 
ibroken  as  soon  as  the  crust  was  fully  formed,  a  radiation  from 
rtbe  negative  wire  was  produced,  and  the  crust  broken  up  and 
«wept  byit  to  c,  where  it  collected,  and  was  httrried'off.  But 
the  moment lLhis  was  done,  and  the  surface  ,df  the  mercury  had 
become  bright  throughout,  it  stopped  for  .an  instant,  and  imme- 
diately a  violent  revulsion  took  place,  and  a  powerful  current 
radiated  from  c,  that  from^  being,  annihilated. 

23.  These  effects,  when  first  observed  (not  connectedly  in 
regular  succession,  as  here  set  down,  but  piece-meal),  appe^e4 
-exceedingly  perplexing ;  but  tlie  key  to  them  was  soon  fojmd. 
I'irtwfetyed  that  the  effect  of  a  contact  of  the  negative  ppl^  ^'as 
p^l^oportionally  stronger  iH  producing  a  positive  radiatipi),  as  the 
mWcury  htidbeen  allowed  to  circulate  longer  before  the  contact 
Was'made^  and,  on  more  close  examination,  I  found  that  the 
.pIiH!fte'wii(^  terminating  the  negative  conductoi:  of  the  pile,  had 
;gM-iiltialgimat^d  with  a  little  mercury,  which,  during  the  tiio^ 
tke  ^^ciiit  was  cotapleted  in  the  liquid,  had  become  alloyed 
wflfafMdi^im;\  and,  with  the  quantity  of  this  metal  judged' tp.  be  ^ 
ipilWttW;' the  ^^ffect  seemed  always  to  bein  prqportipn..  Jf  .had, 
n^^M^lt^MScffi;  thc^fore^  in  attributing  all  the  new  pr^p^rtief' 
.acquired  by,  the  tilterem^  to  die  presence  of  sodium,  and  on 

siew  Smo,  rot.  viii.  t 
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\tAk6ixik\A%\Xi\Jb  ft  Quantity  <5f  tfie  i^ur^  mMAl  A  mA\<^i^^ 
df  ftn  lim^km  of  tni^  giibsttoce  pfe^yar^d  Icf^  tb^  {lurpdft^yll 
fcnSiWSi  My  supposition  verified ;  a  most  violent  ti^ativ^  irotatyti 
being  ibfnedi^tcilf  ^todoced  on  cotnple'tiDg  the  circait,  ^tbrat 
illowing  either  wire  16  touch  the  mercury.  '  ' ! 

S4.  Th0  presence  of  thift  highly  electro-paSitiVe  thetkl  iMti^ 
fdi^e  counteracts  the  effect  of  the  negative  pole^  and  e^xaltd  tbflft 
of  the  prtsitive  ih  a  degte6  proportioned  to  its  quarttity/  (ill  it 
letfglh  it  completely  overcdntes^  and  even  teverse*  thd  fdtXWiAp 
effect  Ad  the  quantity  (in  the  foregoing  experiment)  ditoimfefred 
InthefiUoy  by  the  oxidating  action  of  the  positive  pblfe,  the 
mercury,  ad  we  have  »een,  by  degrees  resumed  its  original  pV6- 
p(fertiei>»  iTie  only  effect  that  may  appear  obscure  ife  the  T^vt^- 
Hioh  noticed  in  the  direction  of  the  currents  tvhen  the  last  fi61r* 
iion  of  oxide  disappears.  It  is,  in  fact,  a  ptetty  cortipHcftted 
effect,  but  capable  of  easy  Explanation.  The  oxidation  tat^s 
place  over  the  surface  of  the  m^tal  before  the  last  portion^  6f 
sodium  are  removed*  This  is  easily  proved.  We  have  dfijy  to 
break  the  circuit  altogethei',  and  the  crust  of  oxidfe  will  grafttjLally 
disappear  (unless  suffered  to  go  too  far),  being  reduced  by 'the 
sodium  beneath  it.  Were  it  not  then  for  the  crust  of  oJ^ide, '  tfie 
^iurrerits,  as  h?is  been  seen,  would  be  in  a  positive  directibfa. 
-But  the  oxide,  .acting  on  the  stratum  of  metallic  moletitllfes 
immediately  below  it^  deprives  them  of  their  illoy,  which  it  cdh* 
verts  into  alkali,  leaving  a  stratum  of  pure  ihercury.  Woiv'H^e 
jliave  seen  that  in  ihis^  the  rotation,  in  the  circtitnStahceS  of  tfie 
"experiment,  would  have  a  negative  directidn.  We  have  o'hfy 
fhen  to  admit  that  the  peculiar  action  by  which  the  rotaticftls 
are  caused,  is  confined  to  the^  common  surface  of  the  njatowy 
and  liquid,  to  have  a  perfect  idea  of  the  tnode  in  ]svhich  tHe 
whole  process  is  Carried  on.  The  stratum  of  pure  merpury  jtfn 
the  surface  is  removed  by  a  negative  Current  agreeably  \^itn  Sts 
natural  relations,  and  immediately  succeeded  by  a  stratuna  of  !!he 
sodiuretted  metal  from  the  interior;  this,  in  its  tftrn,  is  deprived 
of  its  sodium  by  the  oxide  in  contact  with  it,  and  is  immedfate/ly 
l-adiated  off  like  its  predecessor,  and  so  dn  till  the  whole  druist 
of  oxide  is  exhausted  or  swept  off^  when  the  remaining  loaer- 
oury,  still  retairiing  an  excess  of  sodium,  and  instanlly  f^ii- 
dered  homogeneous,  is  acted  on  as  an  alloy,  in  the  way  ajfeafiy 
-described.  .      .   !. . 

.  .25.  It'hat  sodium  is  actually  present  in  the  mercury  wheTt  it 
has  acquired  the  property  of  producing  currents  froin  the  ^ofei- 
tive  pole  (which  for  brevity  I  will  hereafter  call  the  po^ilSve 
property)  bv  contact  with  the  negative  wire,  may  be  lsh6\Vtl  by 
a  very  simple  and  interesting  experinpient.,  Wh6ri'  the  o'CMffve 
wire  is  detached  and  the  circuit  broken,  the  iiiefcdry  Jie»  dUSet 
ftt  the  bottom  of  the  vessel,  with  the  excepiten  of 'A  slight! ISte*- 
^\kt  motion  on  its  stirfaee^  and  now  and  then  a  miiutte  gM 


.|l)td^e  d«0eKigag(gd.  Now  iondk  it  under  the  jiqiiid  >!^(^.?/^^ 
^etaltio  wire  ofany  kihd  (provided  its  extremity  be  not  allayed 
with  sodium),  and  a  Tioient  action  instantly  commettce^- 
lliGl  mercury  ru&ihes  on  all  sides  to  the  wire  in  a  guper^cisd 
corrent  as  if  to  give  out  its  sodium,  while  ft  copious  stredih'  bi 
hydfogeha  is  given  off  from  the  wire,  not  merely  at  the'^olht  of 
jdpntact  with  the  mercury,  but  wherever  it  touches  the  liqui4« 
tn  a  word,  the  sodium,  the  wire,  and  the  liquid,  form  a  voltaic 
combination,  and  the  electricity  produced  by  the  contact  is 
sujficiently  powerful  to  deconlpose  the  aqueous  portion  ofiHe 
latter  in  great  abundance.  The  action  lasts  for  a  longer  or 
shorter  time  accordingly  as  the  mercury  is  more  or  less  highly 
charged  with  the  alkaline  metal,  rarely,  however,  for  more  th'an 
lb  or  12  seconds,  and,  when  over,  the  mercury  is  fcund  to  have 
lost  Its  positive  property,  and  to  be  reducefd  to  its  pristine  sta^e 
(provided  the  contact  be  made  with  copper  or  platina),  which  a 
long;  immersion  in  the  fluid  without  such  contact  would  not  have 
^^nUrely  effected. 

'  ^6.  If  ihe  mercury  thus  charged  with  the  alkaline  base  be 
jiot  entirely  covered  with  the  fluid,  and  th^  metallic  contact  no 
.pdade  at  the  vertex  of  the  globule,  out  of  the  liquid^  no  effcfct  is 
jproduoed ;  but  if  the  other  end  of  the  metallic  wire  be  bent 
round  and  brought  to  touch  the  liquid  .at  some  distance  from  t^e 
mercury,  the  violent  action  above  described  immediately  com- 
mences ;  with  this  difference,  that  now  the  surface  of  th^  mer«> 
0i;Lry  is  radiated  in  all  directions /rom  the  point  of  contact  io  the 
circumference  of  the  elobule,  and  that  the  whole  of  the  hydrogen 
lit  given  o(f  at  the  other  end  of  the  wire  where  it  touches'  the 
liquid.  A  little  cohsidaration  will  suffice,  however,  to  show 
that  both  these  effects  are  merely  modifications  of  pne  and  ihe 
same.  It  is  not  to,  or  from  the  wire  as  such,  that  the  super^cial 
particles  radiate  ;  they  merely  folldw  the  direction  of  the  predo- 
minant electric  currents  in  their  passage  through  the  liquid.  It 
is  in  fact  the  case  of  the  source  of  positive  electricity,  b^ihg  t^ie 
mercury  itself,  instead  of  its  being  conveyed  to  it  from  a  pile  lit 
a  distance. 

27.  Having  thus  disYinctly  traced  the  alteration  In  the  medha^ 

nical  effect  by  contact  with  the  negative  pole,  to  the  amalgania*- 

tion  of  the  mercury  with  sodium,  the  knowledge  of  this  ftu^t  led 

me  to  investigate  more  ibinutely  the  eflects  of  diflferent  metftls 

.  in  their  contact  and  amalgamation  with  mercury ;  and  the  results 

I  h&ve  encountered  in  the  course  of  these  inquiries,  Appear  to 

.  m6  so  remarkable,  that  I  cannot  forbear  annexing  them,  esjie* 

.,cially  as  they  afford  an  explanation  of  almost '6 very  anou^ly 

.  whicli  perplexed  me  in  the  commencement  of  the  investigiection^ 

,  M^biAer  to  render  the  effects  less  liable  to  objection,  as  Well'ias 

,^;fW0i^^  (^i^tindt  aad'st^^^        Inovvused  solutioiEis  of  j^ot^sh'or 
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soda,  pretty  highly  impregnated  with  tbe  caustic  alkali,  for 

0iiiUcMJ«%^p^toj^e»d^'^-prddur6ii^  lio  ^b^i^ifeis' ^S^eX  . 
pure  mercuiy,  neither  pole  being  j^ladedin  ^yi^i^i^^^y^^AiU^ 
wKlit^^fr  nii^|i£<M  ari«(i  oo  the  introduction 'of  ah '  <§xtlan^Sus 
ttital^ttisf; 'Willie  entirety  to  the  jpresence  of  tbit^ta^ta)^;  ;£i^ 
iim^Vfti^vajr'vakyhfB  regarded  as  merely  pasdve;  sb^ar  ii^KkiS 
tffe  tO^lmitA  iMoti  18  cctoeerned.  .  /  :  . .  t  yii w 

/ 198.  /PoM«M^iit;i^A -contact  of  a  single  isecohd^  coiri3niAiiiJ^ 
witfai4lbi«  tm^tttive  pole  of  a  pile  or  eight  pairs,  in  fei^ble  ^iXU0 
i|iid«ir^}iqijM  potaiMiy  imparted  to  100  grains'  of  va^it^y'ltiff 
pfd^iy  bfrotcltiog  violently  from  the  positive  tb  thfe^ni^^atftfi^ 
fdkf^^  dircait  heing  completed  in  the  liquid  alone:.  Thei^dtii 
tioai  i#as>  forcible  when  this  i^y  was  diluted  witfr  100^^1 
motr dftpdre  ^ewnry,  (ind  was  still  sensible  after  'tffe'  M8i^] 
ol^a^cftteih^quat^quantity.    In  diis  latter  ease,  th^  o^aillKYjK^dS 


potoscriUin^  present  could  hardly  be  estimated  tit-  a  iimHMh'  p^ 

ofitJMi  whdte  mass.  •      •  ■  '   -" ''^^-   ^^'^-J^/  ^ 

29.  Sodium. — Under  a  solution  of  soda  I  electrised  lOQ  g^p^ 

o04ttfiiromy  dating' 60  seconds  with  the  aboV&^lh^fiotied-A^^ 

Uif^i^9ty  iheiA/^^tery  being  in  contact  i^ith  tt»e  tie^ii^^Vifg' 

Itiwakthta  wai4ie4  hastily,  and  inht>duced  iinder(^^Wls(^  B^fjP 

iBft9odihi«^  1^lti(i'ia«c  acid,  yifhUih  dhen^eim'ihi^m^pm 

iMai^fids  .^  ;^tif  hydrogen.    C6hseqhent)y>  It  coht&iiieo^I^^ 

tktw ^of  a gffaih  Of  sodium;  and  as  in' such  extjrefm'elf  ^^^ 

qawdjitiddth^  pi^uction  of  the  alloying  mefal '^u^t'^^gA^W 

uBifoitolj;^.  a  CfWitact  of  V  woiild  have  produced  osiWX^'^fm^ 

wim^tifjhtl^f  of  a  grain ;  that  is  t^Vtht  <if  th6  4hole  ifitf^i' 

'Bbis^beitig^f^r«imsed,  a  contact  of  1  second  in  diktkAou'^^i^HiW 

u^iii^^lbilttr€Amufltistanc.es'with  100  grains  of  fr^h'liijtcuiW 

wiiidk  Waid*  tbiis  Ibuild'to  ha^e  acgtiired  a  pow*eifuHotat6i:^'^if?iy* 

piltf.^^TOife'^^Wiioili/'jdihited  with  100  graihs  more'  ofthi'^l^ 

metal,  in  which,  thei^efore,  the  sodium  was  ohly';in'^£^i'Oj^OT^ 

txm>f^6^t^6^fmfi60:^  l%e  rotation  was  enfeebled,  but  Was'st^l 

fUlfliidiidiMmdL'^'  B^iiig  again  diluted  with  lt)0^^iii^'tt:«c>^l< 

w^nvalf,  «Qiias  to^make  the  proportion  of  sodibml  r  l','26p,00< 

tliei«  irai  ittUib  «otisi4teraMe  radiation  frbm  tlie  p&mm'^'i^ 

bft<lna<fi«xteiidi|ig  t^ver  the  whole  surface.    On  tedu^iiigf  ifi^ 

pho^teiml  9f i^odium  'by  a  third  addition  of 'ah  equal^  ^uaifrmf  gP 

th8optim)infiStttMa!l  :  lyS00,000,  tiieetik  radiatton^W^s'^iilFsiAc^^ 

sible  in  the  same  direction.  -^^   ')q  3d3 

vS0;)'^ilmm»ii^7hw-^A  eofasiiterabie  qualitity  of  the  f^^ifl^am  of 

t]iU{0idg«ddr>  sabsUitlc#4^tlroduced  into  a^rctiry  t^dl^ '&  's^^^^ 

tianil8fr«o%t  4l$d\i&i^€akmmitafe  to  irdftyfoiv^  bf  mUt^idhV 

ThmreiaaiAaUe'fetfidtj  m^i^  goes  to  separate  atntiiolflfinf  ^b^V^ 

ddiaiu  <Ua^aigP«rbm Hl^  dthef  ^etailie^  bailed  6i'Hl»^^tPibtir?^< 

w)ia  agan  tAliMM  (ffi^rlipkt&fg'the  ^xpSiifiMt'/'q l^jfimibtKC 


)iij«Tnt^9«|»l^^?'his  m^  body.  ii|»^gim%tetc  witbiiJHr 

V[i,^^p  i^^Q^d  oa;,a  smaltglpb^le  of  marciilryir^Tt^fiif^fW^^ 
wire  throwing  out  bekuliful  aFboiie^cene^a^- aiM  ifislllgillAto  «b 
^^ftyij^piqy^apiqe^  prett]^  pern^nent^.  solid  amalglm^x./IL.I^ery 
W^  gf^tU^:  of. this  mtroduc^d  iatpmerQury^iMidfrtftcAuttoiv 
^$^Y^:8iy[^^  ^^  ^^^  positive  profsertv;  its  effieac^^  Wf^f^emiing^ 
^Aj^^i^fiW  ^^  ^^^  curreutSy  is  strikingly  .seiiiBiblevwhefkiwICQ^f 
^fif^J^^  mercuiy  kspt  an  a^9tal^,pf  ^i^^wr^ 

mtatfon  ijUfid^r  o^x^lic  &^d.  The  aoiaigaiu  of  menmryi^pdbfmiiaiif 
^fffiiiji  s^ll,<]^}antitie6.to:piire  meremy,  iia|»artSitQ^tfe(|l^smuiT 
B^PP^ffS;'^  ^@  noticed  in  the  case  of  soainoa^  o£ip^i|^a>YjPtt> 
^i<(9^m^9'^:Fi^^  a  wire  broii|glM;  ia.Q09^a^.wil^r;if(iiiiMkc{ 
a  s&hne  solution,  and  the  action  so  produce4;ii^  WMk  mbik> 

^l^^'L^ffiWffM^P^^  Podium, -^Tkes^  miel^alsj^ja  .B^>[S3(pwilKmtlb 
^iV/^^i  f|^^^^if^^^^^  ^^^<^  manifestcKJi  afenaiEkable.iQdMifQpieit 
tec  i^il'^X  ;^Hh  na^i^ury.    The  stnaU  c|ttiiAitirty  i^ifealiaiw^ 
4^g9$itej[^<9A^i\  ani^  negative  wii;e^|i|W«|;ei&ilifiCQ^ 

y{^^i&)itP^^^f  g^ule  of  oaercury  ta  su^b  a  d^r^^,  ^tbafe^KHii 
j^|i<^]^<;it9!l9I^Ai<r^on;  could  be  established.  tUooier^  4<i3<^tMMli 
J^tjf^Qiltff^jlji^.oQalact  of  the  negativse  wifi^.wea^A  tbeipflii^^^ 
tjYg  f^tato^y!w9pe.rty  sensibly,  though  'very  feebly  •»;  TJIfl^.thwu 
^$^BP^]R^^Vc-9WXJig  to  the  low  conducting  |K>wer9f^iieJiqi 
^i^iF^^i^¥rtf<^^^<^i»g  ^  minute  ,q»a*itijtyr  of  tiieiwpiig^ 
*^o«BP^h W     meicottry  immediately .  <y^minM$Mi ujr6t«tibgrj 

fj^j^tfpntiiiu^  0^  calciani,  from  th^ogi^^t^i^/Waidiil^ssjrithq 
,.^V}q,7i-WMea;pur^  wiercury  is  elec^ 

^P$^Mni^Pf^^^  K;Leither  polein  contiicli  in.|ih«riaiftnbfie  ibri 
owO,W9^4  itQ,;.it[§b<'«^s.»P  wgps  of  lot^itiw^^  ,i(lnM%n 

^'sfift/oi^WX^^ ;.  M,,;if.toiichedTor^i|isM«rt.Wtfc[t^^  ajali*  ofsoit 
4g|n^pibivii^x.w  if  an  atom  .of  the  30lid  funajgMk 4^111^1  tWd 
flf)9is^)^^;^l^t[^  mcf^.iipion  jtbe  ead^df/Hihi^l*^  teilll^adq 
^J^f  ^i?»»J*^ff^W^^  vioi^ly  in:a  posiitive  |li«fc|ti»tta(<»iftpMl:r 
the  positive  pole).  v ..;  .  oi:.f  Mi.t^^  odJ  ni  ^kii'^ 

l(?4iii!^R3ifW^!r<>f  <^^  P«rt  2?«l/0f  iio  10sDft!X-Pil^fH»«K$^^ 

^^tf^  >^fi^«t  J^^^§<'(Vic>le^^» :  WJ^ik  Ihifi^  ia^dtblti^witUii 
t^^,fif9i^  \^  <(|iiMii^itj|^.of  \the\Iatter<«9i^9(^^  the^€dK(Si»  ^ifoiotatianit 
2*P^^!ibR^)plte  4l»iW^v*  The  ipiX^rtibli'^^fiMcAiiiqBTm^ 
^^^!fi^^  |I9(^>Q0Q  r  4f i^  tliQ  .mtati^^uthl^Qi^ifefiblevf  rkibb 
y^tcRfiirol^I perf?»4mg  tta ,y hoJei x^  ar wyitf Amwhl^  tmf^  »|W 
the  auoy ;  and  even  when  the  zinc  amounted  to  no  more  than 
a  700,6uOth  of  the  whok,  a  current  radiating  t6  a  short  dHrtimea 


37^   Mr.  ^icl^t  on  krtain  Motions  prvHieed  m  MiM  {Ok^  > 

f^jp Ij^i^ jf^sitir^  waR  still  sensible:  when,  bowdVj^y  f%^ 

zijy:}(fQrme<|.  only  o.  pilliQnth  part,  np  difference  could  b6  pffs 
Cj^iye^ipetweeii  the  alloy  and  pure  mercury.  .  / 

,^^t' X^tfd.-rr-An  alloy  of  200  parts  of  mercury  and  I'Of  leA^ 
j^^ses^ed  the  positive  property  in  perfection.  When  th6  pjfa^* 
portion  of  mercury  was  667  to  1,  the  rotation  was  ^tiU  prodticeidi 
btit  Was  not  full  and  regular.  When  increased  to  I00ti,a»lig^# 
l](^(f  ensibliQ  cun*enty  was  perceived  to  radiate  from  the  po^i^yft 
ppleUo  ^  abort  distance  ;  but  ^t  proportion  of  2000  naercary  tp 
irfjeadyextinguished  every  trace  of  motion. 

c^^.  Tin  aQts  also  in  tne  same  way,  and  with  nearly  the  samf 
^^^f  as  far  as  I  could  judge  by  the  eye.  It  is  certainly  mupH 
i^fenpr  to  ;uno» 

37.  Iron  communicates  the  property  in  question,  thougib 
present  in  such  minute  quantity  as  not  to  be  detected  by  pi;u«-* 
■i||ts.,of  potash.  On  the  other  hand,^  Copper  does  not  conimu-^ 
oi^ate  it^  though. its  proportion  be  increased  tp  such  a  degree  as 
t0  give  a  blue  solution  in  nitric  acid,  and  even  to  rendi^r  (b^ 
i«ef  ftvrw:  qnit^  Bjuggish.* 

^33-  Uf  the. other  metals  I  have  tried,  Antimonifi^  the  only 
(0^  which. appears  to  exert  a  perceptible  action,  and  this  id jso 
aiiigjhl  (aever  amounting  to  more  than  ^  mere  start,  or  s^ght 
Qfoiv^Uipn  ^f  the  surface  at  the  first  impression)  that  I  am 
i«#lihed  to  attribute  it  to  impurities  in  the  antimony  used,  e$pet- 
eiaUy  a,s  this  .metal  stands  very  low  in  the  scale  of  f  lectf!;o<-posit 
t^^ ;  energy.  Bismuth,  silver,  and  gold,  though  present  in 
Q^sidemble  quantifies  in  the  mercury,  impart  to  it  no  power  of 
T^tati^ii  whatever^ 

j/tiQ^  ^his  property  then  of  the  metals  bears,  an  evident  ^eUtion 
i^(jM;iiHr..e)eetrQrpo6itive  energies.  It  even  affords. somethi(ig 
^l;!e«.a.^3^n9i^riQal  eiitiii^ate  of  them;  rude  indeed,  and  lif^le  to  a; 
tb^^s^nd  objections,  but  still  not  without  its  value  in  o,ur 
p^Hient  stfite.  of  eompiete  ignorance  on  that  most  interesting  of 
all  ^em^ca^  prpbLems^  If  it  be  tfue,  that  the  whole  of  chemistr|f 
^<»^|ids  on  electrical  attractions  and  repulsipns,  every  thing 
iii(bipb*  (OQerS:  a  prospect,  however  remote,  of  one  day  arriving  at 
fi^.^jsai^  knowledge  of  the  intensities  of  these  forces,  must  be 
r^^efdedi  ^  of  coneequence.  It  may  be  objected,  that  it  ia. 
oply  tthe.^Xicefis  of  the  electro-positive  energy  of  the  alloying 
metal  over  that  of  the  mercury,  or  the  alloy  over  the  liquid,  that 
^fiiV^^m^^ip.  these  experiments,  by  the  qua,ntity  of  it  required 
t^,i|];^art  a  certain  appreciable  momentum*  Yet  it  is  something 
i9k  bf^ve,  ri(^dere4  it  probable,  that  this  excess  in  |he  cases,  of 
fiOdinm^^HiC?  and  lead,  are  in  proportions  not  veri/  re^^qte  froni 

rj>y/'.i       .*  ?i  .....  ,  --  'I  .  ^  ......      ^  ,  ^  ,       'a 


lustii  oltweeil49ver*apdipa:  the  mercunr  being  driven  p^'b^K^t  tbe  It^  i^fijt^Mj^ 
1^(1 1^^  Ifkj  A  Uv^  coal  IfflidUiced  to  &ie  state  oihUAcBoiiihhibtkh^S^^ 
add,  hftffaig«niC8  ohwmcliM. 


L»pmf..,?peA)0.j  M«i  ipop,,.9r  im.7Q0,..|LiMJi  1.    -^ 

^1^(1^  ];^iiig;pMf^ly  i^eQb^mcal^  qvea  m^  iiptensity  of  the  mptire" 
forces  exeirted  on  a  mpl^ci^^e  pf  one  of  these  pietal^  cotdd  b0 ' 
^^jriHifiied,,  did  w^  kpov^  the  law  of  its  action-r-rbut  at  I^t,  irt 
Qljjil^^i^praace  of  thisi.we  are  sure  that  i(  must  be  inppmj^arably 
^•ffi^^P^'  ^  gf^^i^Xr    A  l^ss  of  mercury  an  inch  in  diameter' 

attosfi^d  ^Ith  ,i     -  '  ite  weight  of  zinc,  revolved  ^ith  a  mpti^oo  so 

rapijTas  to  complete  the  transfer  of  particles  floating  in  the  liquid' 
in  Ies9  (han  a  second  across  its  suriace.  Npjv,  pve^  if  we  were 
to^tfike  t^e  supposition  of  a  ijniform  acceleration  of  th^  moti^ii 
((^,  a  molecule  from  one  end  tp  the  other  of  this  transfer,  tjhe 
intensity  of  gravity  being  takep  at  nnity,  that  of.  the  force 
^pelefatin^    each   particle    of  the  alloy  would   amoifnt    tp* 

iS^hU^'x'iW'^  i<ixi6  ^  0-00621,  and  each  particle  of  zinc  being 

Ipacledwith  100,000  tim^s  its  weight  of  inert  matter,  the  intenv 
sllg  Qf  the  force^  acting  on  its  molecules,  cannpt  possibjy  be  8<i 
litue  as  521  times  their  gravity.  But  it  is  in  all  probability 
immensely  greater.  So  far  from  ]>tin^  uniformly  accelerate^ 
s^Piig  tlieir  whole  course,  the  molecules,  if  narrowly  watched, 
w^Jlje  evidently  seen  to  move  with  less  and  less  velocity  as  they 
recede  rrpm  jtheir  point  of  radiation ;  and  it  is  assuming  little  Ui 
suppps^  their  velppitjr  at  a  hundredth  of  an  inch  from  tliis  point 
dpijole  9f  Jheir  mean  velocity  with  which  they  traverse  the 
diariiieter.  'To  produce  this  effect,  the  force  must  (if  supposed  to 
aj^t  ;^niformly  t^oujgh  Mis  space)  be  increased  100  fold/ 

pr  to  an  intensity  upwards  of  60,0(^0  times  that  of  gravity.  Sf^cfy 
cpn^idef^tiofis  tend,  if  I  Qiistake  not,  greatly  to  enlai'ge'  biir- 
i^ews,  of  nature,. and  to  prepare  iis  for  the  admrsaion  of  the  dfiost 
0:jJ:^v^ga<iVwMwenca/  conclusions  respecting  boi^ies  less' wftlii^^ 
mp  reach  of  our  senses.  That  such  minute 'prtjpPtti()ifis<)f 
e^f|aneous  matter  should  be  fpund  capable  of  eotntniinicattng^ 
sensifcfe  .  mechanjcal  uiotipns,  and  properties  '  of  "a*  ^definife^ 
maracter,  to  the  body  they  are  mixed  with.  Is  perhaps  th^  tepst 
Atfagrdinary  fact  that  has  yet  appeared  in  chemistiy.  'Whieii' 
jji^p  see  jenergies  so  intense  exerted  by  the  ordinary  'forms  <xf 
nyitier^  yfe  niay  very  reasonably  ask,  what  evidence  wi^  hate 
l&JLhe,  imponderability  of  any  of  those  powerful  agents  to  which- 
«^  Ipge  apart  of  the  activity  of  material  bodies  seems  to  be* 
owipg  r  ... 

40^  I  was  anxions  to  examine  whether  similar  mpti6na  would 


^8[RJgrMli^ifficulties  in  the  way  pf  direct  experiment.  I  have 
bie«Q[aWM«P98ft* Jr^M^f tp  ,Qni^  ip.  tflte  case  of  th^  f^jtsibje  alloy  of 
14^^^  ^*c|^4)is9]uitb'^  in(pu  meectury.  bein^  pr^s^nL  .  thi^>  witl^  Sk 


u- 


ll^>t«Mitob/'Wben  k«pt  iaitKion  luider-m'MilnigJsdhdMmdaf 
liygdf^^^6idillftteil  ^Hh  phoBphom^'acidy  in  ?rtikli  cteemAeskiBe 
t$i«ieidftt(dft  «flik«6[lhue&S8'iii  the  ease  of  tuevcwryt,  viziMffanrilie 
iif<fegMh^6['4;6''die  positivie  pole.  When  solati(iD:of<«vigbr^d0np 
however  Wfts^^uted^  the  iofluenoe  of  the  tin' acid  Jeadibebaihe 
li^e^ihUj  t^  pr^dcmisiattt  radiation  being  iroialiiiepoiBlilS^epble; 
ii 'flM^  ^unfier^orrent  being,  faoivever,  observed  fito^i^itfae 
?f4l^a«ivef.-    ."     •      ■  ..:,.!^m 

r^mi  Tbfe  contact  of  the  pbsitive  pole,  in  like  manner^  eoinmii- 
^Ukat^s  pecaliat  properties  to  mercury,  but  less  strongiyjiiaikeiiy 
'iHid  which  appear  to  depend,  in  part,  on  the  film  of  oxide  fanted 
Ijti'tts  lutfa^e, -^^d  partly  on  ah  absorption  of  oxygen  Iftgp  me 
te^(ti1ts«lf ;  ^  thing  rendered  not  improbable  by  tbelanalpgylaf 
nUu'er  fetnd  other  metals,  which,  when  fused  in  contact  iwiibt  air, 
^ti^ydd^b' oxygen  without  losing  their  metallic  appearifBce^:t33ie 
'ftfCtib  rUav^  observed  are  chiefly  these :  >  : , .  ar 

i]  ^^;^  Equal  quantities  of  mercury  were  electrified  for  eimkl 
'fitti^itt' two  separate  capsules,  under  similar  sohitiona  ^fjxaifao- 
^t^'of  Bdda, '  one  in  contact  with  the  negative  wire, ^»idi^ 
^it^th^)^' With*  the  positive.    On  mixing  them  togetW;  tbeanetftf^ 
'i^tf S' i^^C^  >  on  as  if  pure,  and  showed  no  signs  W  ^dontaiiikig 
sbdhttn.  -Ber^,  the  mercnry  in  contact  with  the  posiihr^^pQie 
^'hljd'8icquit*ed'a  virtue  capable  of  counteracting: th^eflectcfifoa 
^b(/n6ld^£ible  impregtiation  of  sodium,  which,' had  it  fnetibqen 
counteracted,  could  not  fail  to  be  violeht.  '  '  i     '-  ''«^i:-*<^ 

'•^*  48,>' Whto  lAeroury  is  kept  in  contact  v^ith  the  piteitlvec^^ole, 
■  l^e^^rftfcl^  ceni^acts  a  film  of  oxide  of  more  or  less  bon^fdwoaUe 
^'^^MtnefedV  -Now,  break  not  only  the*  contact,  bdt the^dRnqt. 
^4%I6^  Wircury  ]will  be  quite  stall ;  hut  the  moiftent  it  is  toalehed 
•%i^ilL«tealn  metallic  wir^  (not  electrified),  the  ostide  dlsap^tears 
'^pi^  at'the- tooibt  of  contact,  as  if  absorbed,  and  the  teitm'vubeT 
''^kishW*'ib^6w^feilVsiaeB  to  supply  its  place,  producing  «L  sT^teHmof 
XWi^aviA ^the^  s^tfaoe  radiating  towatds  the •  wire. : ^ It liaL'Hot 
'i^d^rel^^  %itli^  whlit  metal  the  contact  is  made  (  petasbinin, 
'  Uti&\hiik,^\ikA^m\  tinj  and^inc,  are  thbse  which  prodiicetheniost 
^^vf6\tttfi^ttiohl,  the  surfeoe  brightening  instant^  with  si  kimhof 
flash  like  the  brandishing  6f  melted  silver,  tiii'  beih^tiff-diis 
^f^PiSpiei^fetip^fiot-tO  zinc.    The  eflFect  of  iroti  i^  prett^^icoiiifider- 
^'kbAe^t^th^t  ^V:dpper  less  so,  and  of  antimony  andplKtsaB^  >iiDtie 
^^^-^f  n^^iUl^r  had  phospho^^   any  eflfect.  •    '  i^f- 

.i';j;l44^  "ftd 'effect,  therefore,  depends  on  iJie  i  osfidtfbilifcy  ^|»nd 
^^ftfba^tiwtting  pk^operty  jointly ;  and  &is  poinls  ontthe'^ntdtfus 
^^^ihlpttan8iv[  Ali  amalgamation  takes  place  at  th^  point  dfoctaCqct, 
^"Sind'thi^'b^in^s  the  oieidable  metal' iiitochemfCkl  ^dntaee^irith  die 
^^^^m^itnitkfiitiay  Ground  thut  point,  wbiohis  ittslidAUj/'iieillihed. 
^^^WIPnM6n''<ifiiht  surftice  in;  tti^eVer,  donlrtleib  ^«n<{^<e«Hc 
f^tfect,  for  when  mercury,   not  recently  electrified  is  touched, 


IBheocliiltecti  .of 'O^pper^  for  nakajtce,  fx^dno^  mn^iMS^d^ 

sndb  efiihi^^tf oirg  -  radtnting  x^mteht  frrnn  -  ttbe  ipoiittf ?f»£f.<^^at 

iitetBaiiiofiv  it,  '«idtiiis  ceases  die 4Bomeiitlhe«K)kM)aiit)|l^^ 

^^Bkiiectiby  aiilalgaiiintiony andcannot^e  reoei^ed  bu^^y  jQnl^iSi^ 

aaffisthsJatealgtakflLted end,  and  makitigaftfesh lOont^W  r«/q7/orl 

;9l4$.v,When  laercury  is  electrified .  in  ooiil»el  witife  tbteiip<9§i?- 

^effflfaa  linAsv  eertahi  metaHic  ^okiitions  ^aitn^iOfcofft^^for 

instance)/  and  the  circuit  broken,   removing  both   vfj^f^-iji^ 

-onnsat  continues  feebly  for  some  time  after  the  ele^f |6  pi^er 

«lK)ivitiKlit|vm;  in  the  same  direction,  Ttz.  from  the.  pQio£'>(«r) 

laojofoA^ito  the  negative  poles     By  degrees,  \t  gifowb/^ilft^fp 

amrq^le^'  and'  a-  fifan  formed  dtiring  the  eleo^^tiaiir.is  ^i^fv^j^ 

lah^^  to  thet  point.  («)  opposite  the  former  positiiOQ  ofitb^pftti^fli^ 

tWrtiUawhere  it  accumulates^  leaving  at  length:,  the  .poiflit)fi  ^1^ 

dii3lrfaceiat2»  quite  bright*    As  soon  as  this  happeift9>  ibf^Ofwr^^Mt^ 

increase  considerably  in  strength,  and  radiate  witt^  gffeatfVtoi(!m^ 

ifiom  tb^  {mint  js.    This  spontaneous  aetion  continues  .^ft^  for 

-actoaigtwBilek:  Ifthe  negative  pole  be  made  to  actin«iif^e^i^9, 

3cl^{iaiBtteit>  two  points  z^  nfy  of  the  mercury^  aod  be  !thf|n|qujifjl^ 

"^(WblHfarawii  and  the  circuit  broken,  both  thesfe  p€tnl^.b«<^^e 

g0HiiHrts>)fro(m  which  spontaneous,  currents  radiate  .vitmikijltaiiieo^^y 

dlncpU^tUireotfons.'    If  the  aesative  pole  be  ma^.to  4^t  vpfjbiH^y 

^oVeriaJiisge  fl^t  surface,  when  the  circuit  is  brokfij^^  .g^  i^ii^^t 

iispdnianeous  ivadiation  emanates  from  the  poiiit  .^ii^ii^^flt^y 

below  the  place  where  it  was  situated.  j  . ::  z-'.^K'nor* 

,^io46svIff^e  wires  be  only ^  withd^awa-  so  a9  ft^  ^powpl^tjl.  the 

^>ieb8«M'ia(^the  liquid,  tke  mm  fonocied  during" .ibe<e9nti|0triiQf,j^e 

jpfwitiveipoleristawept  ta.the  point  <r«  opposite?  that  pgide^^fBM^a 

hvibkot /<;uvreKkt  is  established,  radiatifig  frolfxi.;&;tQrft!<^t}fritb^jff>e 

>^B]i£Eec6dH;a:ooQtinue  some  timie,  and  the.  circ^uitcb^.^i^^  h^i^9 

isdHSiSEbo^ori^dontiQues  as  if  the  electrioit}^  stiU<f)^s$i^^t^1i^|if^e 

'icniaixtBry  be  agitated,  so  as  to  break  the  cmatiCOHe^^di^^flje/l^e 

Jcvegfulatity.of t)ie  motion  is  disturbed :  the  smvfaocH^f  A^err}^#;<^y 

(inBithmwp  info  akind  of  filtration,  owing  ,to.«i>fbi^iei9^^|i^|^l|^r 

^t^ofiiaiijuie  ^tiui  very' vapid  vortices  ;  and  it  19  pQtjUU^^a^i^f^^g^e 

'lotfane^  that  a  regular  and  uniform^  direction  .0jf  ^tln^^^^ffl^v^ is 

?<iite-e8tc^ijlidjied. '    .^  •  .'\  -xlt  .,>[;{  rjauft- 

-i9b)4ii(v! These. phenomena  demonstmte  the^a:fste]R§f|jQf  f^.#v§^^m 

^noftcitfneiit^;  radiating  toumrd$  every  moleeulerof  th§>^Wt  <a^{}^ 

surface.     In  consequence  of  this,  so'lpng<a$.  ttleil^(t<^is.  ^S^k^i^ 

I)nup  taifolsindU^  portion  a^d  distributed  qvier  ;ihet  whqiB  s^|fs€e, 

?\v%batcmtDeol«r>ai?eiitrregular  and  undecided^  1^  as.4QP^:i^^K||f^^ 

,:)qfK>nliotta  be^  td?b«  swept  together  and  ee^e^^  th^.^^juue 

diteiithifiMRllimr^tioPi  ti^  tow;ardsitlist;t  part  «f)|e|7e,i,fr<>B)t'#<f|]^ct 

.fa«fiiiteii^4$iidr^?wi  othefrfiause,  tjiey  meet  with 'iK:r'0^atQfic^f^ 

oiia^ptm ^Iji^M^r  :in  vih9i manner  tbecnistftMCt^asobm^eriflfciU 


wkhtttMi  mercury  4Ad  ^he  liquid^.  .     *  >     i^fit*  *.  ir>^ 

^.ft&  la  re«^»oaing  upon  the  £|ct3  detailed  ^  ^^  P^Pf^i'lffr 
hBM^  to.jppnaider^.a^  probably  materially  'mHmncijfig,t\i4i  ire^jillji^t 
fiirfl>.th(»  vas^b  difil^seDca  of  cooducting  power  betwef^o.tb§ii|etl4ic 
hodiea  set  ia  molioA^  and- the  liquid   ujo/ief  which  .(b^5rv,sH'&: 
ipuam^md*    Thi&  i^  not  unlikely  to  enter  as  one  of  th^  es^^fiti^I) 
woditiotia  of  th^pboBnooaenoo,  eapec^i^^y  as  it^ppear^  tp^f^|| 
fsom  ttll  the  experiments,  that  the  peculiar  a^tioo«.wb£vt^irp;r,i4) 
b0>.by  whiph  the  cuirrents  are  pcoducc^d^  ij».exei:t^only.f|(.t)^ 
(Oommoa  surfaott  of  the  .fluids.    I  have  pevi^r  be^a  abl^>N^  pr^ 
duoft  thf.  least  trace  of  such  currents  without  th^.pr^i^W&.^^^Al 
ftuid  n»etal*    This  leads  hs  to  conclude  that  a  second  e^sei^jtj^j 
condition  is  a  perfect  immiscibility  of  .the  oonduc^Uug  flu^dSfjl^ 
aa  tm  xwd&r  the  transition  from  QXkid  to  the  oth^  quite  svm14^ 
Bosidaa  Uiese^  a  third  essential  condition  i^'.to  be  fo^n^iA^t 
ifierta^n  cbemii^aly  or .  electrical,  relation  between  tb€ii)[^.   .  tlf^^^f. 
Ibese.oonditioiis^  it  is  by  no  means  impossible,  that  ib^pb?m(^ 
meiiaflaay  admit  <of  complete  explanation  from  what  we  airily, 
know  of  the  passage  of  electricity  through  cpnductor^i  >M\^<tim 
high  attractive  and  repulsive  powers  of  the  positive  ^n^  p^s^^yc 
electricities  inter  se.    It  is  very  possible,  for  instance,  that  a 
highly  electro-positive  body,  as  potassium,  present  in  the  mer- 
cury, may  have  its  natural  electric  state  exalted  by  its  vicinity 
|o  tba. positive  pole;  and,  being  th^s  repelled|.  may.rt^kq^e 
6nky  course  the  resistance  of  the  metal  on  th^  on^  \ia^,^s^u^ 
attraeUonpf  cohesion  on  the  other,  will  permit  ^via^^^ajp^jthfi 
anirface^  to  rec0de  Afom  tbe  positive  pole*    It  maj/i  ^v^ti  fLcifi^f^ 
QAfri^r  of  pQsUive  electricity,  yvhiohmay  adhere  to  it  top,  ?^^9f^hly 
Uhh^^xm^mitMid  through th^^u^ercury  (which,  though: at, jgf^^ 
i|  fiiQ  6iomi^  pfrf^at  conduQter ;)  ap4  when  al^i^ived  ^  t^'WRf^T: 
^;«idftf;Pf  :tbe  igloboile,  msty  ther^,  by  th^  .i»flueKVi(^.ofi|^ 
Q|ipMit«ipQl«,  loa^  its  eicalted  electrical  state.    This  ^xpl^ti^f ' 
(^Bi^aijwithrtbat  of  otb^r  pha^no^nena.  which  have  bisen  9^ttripij 
(iiMfij#iiiyllarjcsii9ei  I  mean  the  tfndpnj9ies.9bs^ryeA..iq:tl 
vapours  of  el^ctrp-positive  and  electro-negative  bodies  to,:cp^^ 
iiRi>tora[>f)«ctrified  oppositely,  which  Mr.  Brando Jui,s  4?f<^rib^ 
ifti  a  Bfak^ian  Lecture  formerly  read  to  this  Society.  Yet  j^^po^i,^ 
9^biB  $(Of^eaAed  tbat  this  explanation  is  he^et  with  ^i^qii^^p^ 
and  that  tbe.^ppde  of  aption  of  the  less-conducting  paed^ium  jiu  jf^ 
is  far  from  clear ;  it  does  not  even  appear  why  sucb  ^tinediiuni  }^ 
at.«ll.nieQe0§ary,  unless  we  oonceiye  it  to  retards,, or  other jyisi^ 
W0dify;tb«x«JeotriQ  current,  in  its  pa^5tfige.thr9iigh,it,^4<Ji^p9^^ 
ii[4hi»^by  tP  r<?%dj  eo^ibiiJation  with  tbe  metallic  4nple9ji^Ie^^5j,5^ 
^4^,  Another  ^our«^  is  doubtless  opfn  tp  uSj,w4<Hib.^  t?  ^"fe 
aider  the  action  whioh  takes  place  at  the  oommoih  surfiiice  bf^j^^D^ 


soQie  annlog;^  to  ibe  loagnetic  a0fcio9^>  Of  po«ftU));'r«9)iUiag)fl!9i» 
i9i' bat'thifi  vtk  tl»0  {present  sftnte  of  our  iof^MigatMia'  wiluld'^^ 
tod' bold  futi  hypotbe9»y  eapeoi^Hy  a#  it  iB9iRQ9,yi»f>v^xiifmmi 
'^'to;  But  wbftiever  eondusioas;  we  may  fonii>  the  yiteaoiKUNWi 
nM  cevtfiinly  interesting,  aod  promisia  to  afford  &bti»d«(nt  vmftM^ 
fbr  iUtare  Fesearoh,  Meanwhile,  it  is  not  improbable  ih^/ttmuty^ 
{il^rdsfiomena  of  minute  intestine .  motions  udtiaUy  ji^riboied  i^ 
cJijpfillarY  attraction,  generation  of  beat,  or  other  ^^ansaa^  may^^pi 
r^ferrible  to  similar  causes.  Oae  I  cannot  forbetc  to  in^ntiQil^ 
AiE>m  the  striking  external  resemblance  of  the  effect  to  fiomp  e^ 
^iiie  described  in  this  Paper.  I  mean  the  motiene  describe^ 
by  M.  Amioi  in  tbe  sap  of  the  cbara,  as  ofiginating  in  jfn^nbvm 
rows  of  globules  disposed  in  the  direction  of  the  stream^  likp 
n^otion  of  the  fluid  m  the  vicinity  of  these  globule»  has  b^aik 
tfttribjofted  by  M.  Amici  himself  to  electricity  developed  io  aomii 
unknoWn  manner  by  them,  and  is  so  similar  to  what  takes  plao4 
when  a  stream  of  electricity  is  made  to  pass  overai^pwof  miii^te 
^ob^les  of  mercury  under  a  conducting  medium^  t^t  one  km^ 
di#ouUy  not  to  presume  an  analogy  in  the  causes.  •    ■  ^i 

ISrUifgk,  Jan.  6,  1894.  J.  F»  W,  HbBSOH^i;v  ' 

/■■' .    .  Nom  '. .  ',  .':.■. 

,^'iftl.  Since  writing  the  above,  Mr.  Faraday  hiEis  been  c^^good 
lekj^  to  show  ntie  a  Paper,  published  by  M.  I^^^rifulas,  In  tbe  Journal 
d^  Pbysique  for  1821  (vol.  93),  in  which  are;ri6fci<ted>'0»e  op  til«t 

'  th^  appearances  described  in  this  Le^»ttflfe^*'linid  other ^rtei^ 
irtibusones  referrible  to  the  sacpe  causes  (Cbongrhniot^pil^reatly'' 

^vded  hy  htm  as  beinjg  so).  As  th^  pblei^olneviaf (^CffittiiKh^ev^ 
ai%%terestitig,  and  the  theory  oltbemkAbj^^^titfimf^^  h 
MAI  easily  show)  insufficient,  I  shall  bepardcined^foi^QBSthMDtiiil^ 
A^'^hofe  passage  from  bis  Memoir;  re^tli#^ tlkb><|hi!^iMMn^ 
tlb^e  not  having  been  able  to  find  a  former  Fnplsr  SnithtaKsiibfttii^ 
m^htioned  by  nim,  in  which  his  explanation  is  gii^M^^  at  ifidb 

i^'St.  The.pliaenoniena  in  qneBtion  relate  to  th«  BttigMar^^ 
tdry  motions  assumed  by  alloys  of  potassiecn  when'fleia^d  itt' 
steall  iVagments  on  mercury  unider  water.  After  »oti<^g  t&os*? 
of  the  alloy  of  bismuth,  which  he  describes  as  par(^ttlfifrly>fo^df«^ 
ble  and  lasting, he  goes  on  to  say,  .      ,  .i    m  p  .  v? 

'53.  ^'  Ne  seroit-il  pas  int^ressant  d^Mudier  I'aetrfon  Seotii«|uK^ 
qfti  se  ilciahffeste  dans  cette  circonstance  pendant  PQ«fdAtidti>dtt^ 
pota^imtt.-'-^^'-Elle  me  semUe  digne  d^attentbn  poui^  sa*  liiak^il' 
av^b    ta  'decomposition  de    Teau  dont'  elle  depetid*  tmitfte* 

^^^^lia^^litUlel^g^  qfri  se  ferm«<(|fttis  ce^M  \6ftM;t^ 
1^  bisiaiithtaivift^  provenant  de  Falliage  retenant  entre  sesfnoui^ 


in%  itfK-»]Mtf«<iMl«)i\A4«««Jt)»M»^  {0i} 


Ul 

e 


kniMimbilCadb^i^'in^iK  en  contact  avecl^  i^^r^cpi^'^i^ 

tfaqu^<le9  Ihigmens  d'alKege  sent  en  itaouveinent/^ ,  '  '!'  r  jt 
.,L6Jlt.  «« ij^.  i)u  coMid^r  cette  pelHcuI^  comnie  j6tii^y t ^e^ 
Piteistri^lid  po^iTe,  attendu  qxi'^lle  se  pbrte  vivement'  yell 
t$imt6t3dix6  tiegative  d'ime  cave  en  activit^^  et  ci\\%\tid  ^^i'.'^^^ 
contraire  paissamment  repouss^e  par  le  pole  pbsitif/^1SV)f^8 
dMx^i^^ndilGteurs  touchent  seulement  Peau  do  bkin^  l^aitl^6a6ii> 
.^'IlitrepMl&ion  ont  lieu  dans  le  sens  indique.  L'effet  eVi^  e^6o}§ 
le'Wi^iyie  HvVnn  des  fils  touche  le  mercure^  et  IVntre  i'eatai/^tA| 
•^licttle^^e  fix^au  pole  negatif  d'oii  elle  est  chass^^  atecTofce 
pa«4^iipprOQhe  da  p<rfe  oppos6.  Elle  s'ecarte,  el  ViiydrogMe  pe 
i^^lul  d^compos^e  se  d^gage  snr  ses  bords  qui  dans  ce*  cias  font! 
purtieiidB  ^xmdacteur  et  le  tenninent.  Si  les  deulst  fltii  plob^ei^v 
diids  le  mercure  il  est  bien  entendu  qu'il  ne  se  manife^t^  tifui 

■/6e^r^<5Qikand,'  au  lieu  d'eau  simple,  le  bain  de'mefciirfe  esl^ 
cOi^^^dr&Hl^iie  dissolution  peu  charg^e  du  chloture  die  sciiltbn^l 
le  touraoiement  des  fragmens  est  plus  lent.  X^ydrog^ne  dto-^ 
(kritil&atW^tft^  ei)gag6  et  retenu  prei^qu'entiereniedt'p^ir  I&  pW^4 
cul^'du  bistniith;  Tcau  en  devient  nebuleuse/  A/Knstaiit*  pS 
Ton.-a;  plonge  dansle  bain  une  tige  m^tallique, 'on:  Veiniir^ue'* 
antenr  de  ce!)^ci  un  fremissement ;  les  mouveiiiens'»c^ss^^ijel?* 

80iifc*rie«6*  4nt  que  la  tige  rest  plohg^e  ;-ellfe'ftlc^liV^tlf^^^^^ 
daiils^'  kotrtti  r^tendue  da  bain;  les  fragmens  d^^^^ZLjA^Wjfm 
eitk^Tii6ntfis 's  inais'  atissitot  que  la  tige' eSt  relii^fe,Tr^/M( 
dHu/df-ogini'  ec/irie  la  pellicule,  et  les  niouverhensrettymmmhef^^^ 

^69 V  J^^lfo  61' plough  sur  an  point  quelcouqtre  ^n  balti^ou^ 
tMrAKM^  l^ii'dge^  m«ne  dans  an  ehdroit  eloigne  de  'c6  tilufn^i'^-^ 
niwta;/Jla 'partis'  pflong6e  de  ce  fil  se  couvre  en'^6ti'fl^  feilfps^ 
.d?yito<lffiultit«db' des  builes  d'hydrogSne.  Nfe  pburr&k-bn  |^^ 
encore  d*apr^s  c^ite  observation,  qui  prome  que  fdnte  fa'iuiyiice^ 
dt^baiH'^^l^cd^ifne  dthydroglne^  ne  pourrdit-oh  jms' ixptiVer 
idicisii'j6)tli)teibn yapide et abondante  de  ce  gas  laxausbde X^^^-^' 
trHii6;f  quanc^  on  eonsid&re  que  Tair  atmosph^que  dirig^'iVe^c  , 
«UBtvsdi:gSI<0tsarun  carreaii  de  verre  donrie  a  ce  c^rr^adP^li&t'riSp 
cit^fVitl^;'M'bfencette  effluve  d'hvdrogelie^ui  pou'^si^ 'ifvei^ 
mtdt  iMti'^4&  "meirdare  le^  molecules  cie  bismuth  iion  ^malj^aS^^C 
qtii  te^ te«Mt  sous  forme  de  peBicule,  ptoduit  bntre  Tfes.^eux? 
m^teftrfx^il^ftatleoient  qui  developpe  eette  ^lectricite.^  ';  '  CCL 

1581  jKw()ni'«tlie8e  passages  it  seems  natural  to  collecl?,  that*M"* 
Sewifed  ifconceives,  1st,  the  jproduction,  iriotibii; ^  &<5!'  bf  ^tffe" 
p^id^'M  the  surface  to  originate  iii  the'a(ituii^%'^cfiiniia^^ 
impulse  of  streams  of  hydrogenous  Inatt^r  (ctertf^'^"'^*^    "sii^vax 


1 


TBAimA^ki-'OL  direaions  from  tbe^  pdtasiiiu^ In'tll^ WiHw 

ahdiy,  liiis  bo<ffly'rd(MiSm^iW^^^ 
p«l)tMgi»«Ai^lll^  tiie  sxiHace  to'^i^'  di^Utic^^L  'ty:'%i^';'( 


itdQ>^idifti6l9k7  ^hftt, 


Tnat,  4thr^,  thi^  fr^xtiQU,  of  tbeJ^ydrog^a  9P>mdiAt^  prO^u^ 

l|8t^,^^at  t)iQ  gyratioa  of.  the  fragmQQto  them^lvefi  il^^je^fS^eM 
a|^ei^9^'of,  (h.e.  r^-action  of  the  hydrogen,  tk^y  datxt  0nk\^m^ 

Aio^^(^^  these  pna^nomeaa,  however,  arQ,niuch  b9tAeff;'tK!WiiQU|lt»i 
for  on  it^epriuciples  of  this  Lecto     from  a  knowledge' ^fifjthi^ 

g['oper(ie^.  poaferred  on  mercury  by  alloying  it  with.pota%iiiwi|! 
iiL^^first^ 'i^  ^  necessary  to  premise,  that  Ske  mere  contaW'^Jli 
meuiji  cafmble  of  amalgamating,  even  for  an  instaQli^:C^mQiUili^ 
c|a»6  ij;^,  peculiar  properties,  almost  in  thei  moment  ^fwnikcUti^l 
tn|^^^ote  mass.  The  ex4>eriments  in  Art.  33,,  abwd^ti^pv^t^ 
tni^  r  aijia  ft  may  be  readily  shpwn  also  by  the  foU^wif^  Lefc4^ 
quantify  of  mercury  be  placed  in  a  vessel  of  muriatic  acid  ;.  dUQ  i 
action  take§,plf^ce,;  but  if  touched  with  a  2unc  w«?e,,it  present 


i^SW^-^?)^  P^^  thathjis  mercury  must  have;  b€i9n:ftlwiLyih»^r 
^^Xilf^feS^Sf^^*'®^  with,  potassium  and  the  sapeifnfttaprfiliqpidjnft'I 
smii^^n  91^^^  .an4  that  it  was  so,  is  proved  .by  ,ttie' elfeKtot: 

^^u^M^pii^^i^^^         which  agree  precisely  with  t]^(^fe  Jl,ha«e» 
'^^na-  v!LJ^^^^^^  produced  in  such  circum&tano^fr  j(Arlj»h 

cfe8  4^^  j  but  the  cause  lassigned  to  these.  QiQEecta  by  MtvSn:^ 
Yi^.^^Ae^^^  of  the  pelliclty'i^  proved. {¥»t,t^\w^ 

the  re^|^!^ne  b^  tlie  .simple  fact^  that  the  viotoace  (^fjdie^ixtotiQfids 
ai^^^^jp^opor'tioiiU  to  the  cleanliness  of  thi^  surfili^i  «iAdr'(i9)t 
grei^e^t^y^h^n  t^.ere  is  no  pellicle  at  all  ^  lMi^(b«:j^hi<ih^ll«ri 
p|§!P^^  A^r*^^^^^^^^^^  of  metallic  bismuth,  a  auibiStajKM^f^iliittftp^Aih^b 
o|^Cl4?^f^^^  an^such  effect  as  shpwn  in  Art- 38v>  <  t  ..  '!>  :.i<rm^ 
TiWft'T^^  Sy^^*^'^?  ^f  the.fragmentsis  prodw€4>ftaif<^lk)WaA\*\> 
strpng*^^Qltato  exci  place  at  the  poi^,pf[«OJ}t¥itr;Qlb 

tw^^i|je|;aT^  so  diflTejent  as  mercuiy  and  potsM^mmi  • :  /Vbe.n^irdiQn J 
bep<^l^^^^  strongly  positive,  and  the  iSoating  lr^gn»^M#  juilgfttiv^tai/ 
TL^e^^jrcmt  is  completed  l^y  the  alkaline  liquid ;  aA|d:tbe,B»?i:nurjr)i3 
^%?i&>^^^^>1^^:^^-  ^  P^^^^"^  ^^  potassium^  and  beil^g  jit^ftf  tbtfii 
P^f?^^'- ?  •♦^' ^— ^'^  combination,  we  hav?e  here:t^it^a^  ofip 
Art;.  21^;  and  tlie  resiilt,  as  stated  by  M.SerrulaSyia^rofiisfrlb^'Mra 
in,^hji^^,pp^^went^  thi.  currents  r^iating..fro|[ft  :th9ndpit>int  Of 
im^r^jpn,^  4'^Hi^^  91^^(5  gEo.duced,  drive  fefore/theiiJ  iheiftj^^^' 
"^^W^aW^  '^^^y^.^^^S'"^^^  ^^  *®  dii^ectipn  H*  whi^ilteq 
^^I^S^S^S^,^^^  8U4*face  io  their  aojiioni.  ^         .  , .  i .  ^    .,  .!;..mh 

flii^SSii^^W^^^  ^^  a:  metallic  |}Q4tflb«gftd.a 

P^^lr%ffP^^4bffi^»^P  npiercmy,  as  i$  ;al8P  .^#,.*l»n  jjigepiftpfen 


I 


^f  g«is'  from  Ihd  y/ite.  It  is,  in  fact,  precisely  the  experim^ttt 
described  in  Art.  26,  and  has  nothing  whatever  to  d6  either  With. 
th«  flouting  fragments^  d-  >vKth  dny  hydrogen  they  may  be  dis^ 
charging  at  the  time^  farther  than  that  their  contact  serves  to 
&rh£h'i^(HaMiuffi  to  the  ifnercury^  A 

"63.  It  is  needless,  therefore,  to  push  this  examination  further, 
ik  'fcir  th«'  jJhsBnOmenA  ob^etred  by  Mr.  S.  are  only  ^rtifeiithki' 
cases  of  those  I  have  described.  With  regard  to  the  ri4<!Katrt 
tytfrd^en  pJ-odtfCing  carrenta  by  its  impulse,  I  would  asJk  hoW  it 
hli!pp€fnsr  tnht  currents  are  produced  (when  the  positive  prte  ^ 
pl^ciid  rft'COtitabt),  n^^hile  d  thick  and  too^h  coat  df  oxitffe 
6oVeri*  the  whole  surface ;  and,  one  would  think,  tiiust  eflfechial^ 
-defend  it  from  the  action  of  the  hydrogen.  Yet  We  hfev<5  iieefl, 
ill  Art.  18,  that  the  currents  continue  their  course  iitid^r  thh 
trnst;  and  it  will  hardly  be  contended,  that  the  hydrogen  finds 
i;  pai^sage  between  the  oxide  and  the  metal. 

'  XWoii,Va^'<S,  fW4.  ■      J.  F.  WiH.'*^ 

•    .  '  ,       .1,    , 

•i    ill  ..:.«  v'.-NiVric  ^M<r..  By  Mr,  Whipple.  »     .    .;,,} 

:^J.         m  theBdilJWs  6rthe  Annals  of  Phihibph^y  ""  ^'T 

Si^NCB*tQ  giar«  my  ^pmion  on  the  directions  ^veaby  Dr.Ui^ 

-Mir  bk  Chetnivalvfiftatiotuiry^  for  condDeting  a  netort  (UstillaUoii 

of  nitri4<  elfaer^  would  be  yhmttea,  tts  Atrjv^  m/xi^soy  L  sb^UfMl 

^obliged  if  favour^  With  an  insertion  of  the  foUowiog  questJiQil : 

^   fVheilur  iAe\dii:eciiom  fer  the  management  of  a  gla^s^  mtort.m 

ftfi^ming  nitru  ether,  be  correctly  stated  iu  Un  Urea's  Ch^mei^t 

'  Dictionary  1  -    .  «    ., 

I  x^mmxif  Gdntlemen>  your  most  obedient  servant^      . .  : 

>''■•'••■  <jr.  W^iyPJjlft*,! 
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Article  XIII. 

i       .    .  Astronandcal  Observations ,  1824.  .< 

./  .  .      .   .  By  Col.  Beaufoy,  FRS*  v 
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Bushey  Heathy  near  Sttinmore. 

\  jUtilai49  5P  37'  44*3"  J^orth,  .  Longitude  West  in  time  1'  20-93". 

1  .  ,  •  ,  I  I  ,  »    I    >        .   «  I 

Occultadbns  of  Btars  by  the  moon, 
jfiept.   4.  Immersiim  of  a  small  star ••  ^^^  ^^  B4*03[  csj-ri^'TiL. 
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Remarks  on  Solar  Light  and  Haat.     By  B.  P«wdyi#  MA- i^R%i 

w^L^^pO  4  concluded  a  forioer.  portion  of  these,  inqmrie^wit^ 

ji^f^Tf^  retnarks  on  the  small  developnient  of  a  heajUng.  effect 

tW^ich  ift  observable  exterior  to  the  cone  of  light  fon39,ed  by  a 

^Qfi.    The  investigation  of  its  nature  appearing,  tp  met  aioi^ip 

^f^  ^n^iperable  interest  as  bearing  upon  many  other  parts. of  t|i^ 

^ence^  of  light  and  beat,  I  have  been  led  to  try  several  expeii* 

.)jf^ntg  upon  the  subject.    The  results  of  these  trials  in,. )yhiph 

Ih^  circumstances  and. conditions. of  the  case  have  been  varied 

4i^,j|everal  different  ways,  I  here. propose  to  give  ii^atabiilar 

form,  and  to  introduce  them  by  a  few  remarks  on.  the  nature 

an^  object  of  the  experiments,  as  well  as  on  the  sort  of  cpn<^u- 

ision,  which  can  safely  be  deduced  from  them. 

(47.)  The  existence  of  the  effect  in  question  Ibeing  admitted, 
two  suppositions  obviously  present,  themselves  as  to  its  nature* 
It  may  be  attributed  to  certain  rays  of  light  refracted  to  a  posi* 
tion  beyond  the  principal  body  of  rays  which  go  to  form  the 
focus.    These  may  be  rendered  invisible  or  nearly  so  from  the 
proximity  of  other  rays  of  infinitely  superior  intensity.    And 
thus  the  phenomenon  mav  be  nothing  mOre  than  simplv  the 
oAIfi'iarV  heating  effect  of  these  rays  displayed  on  ifc^  black 
^lAbf^if  the  instfument.    Again,  it  may  he  supposed  ^w&ich 
i^^e^s  t)(>  have  been  the  idea  of  the  first  observer  of  this.iand 
^k{fadred  phenomena),  that  it  is  owing  to  some  sort  of  radiant 
h^at.    From  his  analogical  view  of  the  subject,  it  would  halve 
^^llowed  that  these  were  rays  of  a  peculiar  kind  different  from 
•those  of  terrestrial  beat,  and  exhibited  as  existing  in  a  i^epaxa^ 
state  from  the  rest  of  the  solar  rays  by  the  refractive  powe€».of 
the  lena  ;  raya  in  fact  of  a  sort  of  intermediate  chaFaoteir  tbetween 
light  and  common  heat.     If,  however,  because  we  cannot  see 
the  rays  producing  this  effect  we  should  think  it  necessary  to 
infer  that  they  must  be  rays  of  simple  heat,  or  if  we  had  any 
better  experimental  reasons  for  such  a  conclusion,  still  it  would 
not,  I  conceive,  be  at  all  necessary  to  suppose  any  thing  pecu- 
liar in  their  nature,  or  that  they  were  really  an  emanation  entirely 
sui  generis  ;  for  there  would  still  be  no  proof  whatever  that  they 
had  passed  through  the  thick  glass  oi  the  lens  in  the  form  of 
rays  of  simple  heat.     It  is  obvious  that  we  may,  in  all  respects, 
as  welf  suppose  them  to  have  originated,  or  have  been  separated 
in  some  way  from  the  deflected  rays  of  light  after  their  passage 
through  tlxe.lens  ^  and  it  would  seem  that  such  a  supposition  b 
'"^liLli  ioior^  incumbent  on  us,  when  we  admit  what  has,  I  conceiv^> 


bem  fko^^-  Sttfficifntly  proved,  the  uon^exJAtenM  of  mf  ll^Mf 
heat  (at  least  in  a  free  and  separate  state)  in  the  solar  wam.  ,.•> 
(4$,)  It  is  obvious  that  by  several  different  applications  of  tlM^ 
dittereQtial  thermometer,  we  may  examine  the  validity-.of  trntik 
i^evs^.and  decisively  ascertain  whether  this  heartine  power  is  iof 
$fHph  a  nature. as  to  affect  the  bulb  of  black  glass  woq,  of  laim 
totpro^nce  some  effect  on  the  plain  one,  whicli  is  equally  absoprph 
^ive  for  simple  heat.  .With  this  view  several  of  the  foHowipt 
experiments  were  tried.  In  ExperiineotSy  Nos.  1,  2,  and  3, 1 
observed  the  effect  which  would  arise  when  each  of  the  bv^W 
was  respectively  placed  just  without  the  rays,  as  coaipaicd-witll 
the  indication  when  they  were  both  equally  exposed,  by  haviiig 
the  focus  thrown  between  them  (they  being  at  neairly  0'7&  vniih 
distance);  and  when  both  away  from  the  rays  at  aa  eqml  disl^r 
ance  upder  the  shadow  of  an  opaque. screen  which  su|rroiin4ed 
the  lens  on  all  sides.  In  this  disposition  of  things,  it  i^  eyideUl 
that  if  the  effect  were  due  to  simple  radiant  heat,  the  indicatiQy^ 
when  the  focus  was  between  the  bulbs,  should  not  differ  fropi 
th^t  dtspJkved  when  they  \yeie  at  a  distance.  Again,  the  efiept 
when  die  plain  bulb  was  pearest  sho^uld  have  been  asmutph  jtMl9ltP 
the  point  at  which  the  instrument  stood  when  away,as'theeiB|(^ 
with  the  black  bulb  nearest  was  above  it.  .  i 

[  (49.)  The  first  of  these  conditions  took  place  only  ij|,£](pfc  3 ; 
a  difference  is  perceptible  in  1,  2,4,5,  6,  ajid  7.   .  -  :    .,  , 

.  The  secondas  observed  in  some  degree  iaNos.  4,6,7y  thpijig}i 
aot  to.  the  extent  which  the  supposition  would  r^quirje;,  itisj 
howeve,r»  completely  shown  in  No.  12.  -  An  effect  on  the  plllci 
h\A\f  is  shown  in  Nos.  1,  2,  and  6,  as  well  as  subsequently  id 
JS'o.  16.  .The  effect  also  when  the  focus  was  between  the  bujlbs 
Is  in  general  greater  than  on  the  black  bulb  when  th^  oth^.ww 
fi.t  a  greater  distance.  ,,: 

/  .'thus  far  then  we  can  only  conclude,  that  though  siniple  h98t 
inay  be. in  actioi;!,  it  is  not  the  sole  cause  of  the  effect:,  lighl 
iinq^uipsiiQpibly.  contributes  to  it.  The  aperture  of  the  l^ns  WBa 
vaned  in  the  two  sets  of  experiments.  .This  does,  not  seem,: to 
have  ^t  all  altered  the  effect,  yet  it  must  have  altered  any  eflS|0t 
>^h,ich  wi^  immediately  dependent  on  the  convergence  ,9f.4hl^ 
rays,  '\    \  ^  .     ^  •.       ,  ..  .'i 

From^some  other  trials  I  was  convinced  that  the  light  of«tb# 
focus  reflected. in  different  ways  from  the  ionex  sttii^ce.  of:thi9 
glass  case  affected  the  results.  Hence  Exp.  6  and?  wefe/tri«f) 
without  tne  base ;  but  the  effects  were  still  nearly  the-^^i^areliH 
tively  .to  e^ch  other,  the  total  intensity  of  each  p^ing  QJ^  ^OMnf 
diminished^    .  ,   .*?  ;i   'Mv.w/ 

|;50*;  In  pirosecutin^  the  inquiry^mv  nea^t  idea-f^^^i^piyeiMA 
a j^uVface  apsorptive  ^r  simple  heat,  but  onlyf  coi^i|g|t^e:)^di^ 
ii^jl^,  in.  Older  that,  ^he  increased  radiiatipn  might  ^^  frnJUfitf 


Mttlj         mf^.P^i^m^Sililit^l^  Hm^ 


1fclMIM43(llie  *^fkdt:    ItOB  wa«  done 

i^ilfflc*  hi  these  a  decrded  action  wai»  producea  6ti%i^ 
^«A;  ^fWbt«ftn  eqiial  OK^  in  the  fcbnt^iy  direction  was  digpl^ed 
^«»tlfeiinw)Otb  black  surface;  but  this  might  be  occasJonedFby 
18l#^gieaCer  power  ef  absorbing  light  now  acqiiired  bythe  bnt5 
iilUb^  transparent.     In  the  next  experitnent,  therefore  (Ifb*  It^* 

t^«lttftched  ^tsitnifer  piece  of  silk  to  the  black  btilb ;  the  eBfect,  it 
irfefydue-to  light,' ought  by  this  means  to  have  been  consider* 
lAly^Hiiintshed ;  biit  it  is  etiderrt  on  inspection  that  it  Was  cjuite 
"^^  ~  1^4;^  tthat  on  the  plain  bla6k  surface.  Some  additional 
*bf  simple  heat  must,  therefore,^'have  made  lip  for  the  dimi* 
fkm-  wHch  mii^t  have  been  occasioned 'by  the  decreasecl 
iftteorpilicrH  of  light. 

b^Bxp.'12-was  tried  immediately  after  No,  11,  and  shows  unotfe 
ft^dWtedly  that^he  aJteratibti  of  the  aperture  makes  nodiffefericii 
Iht'^fee  effect.  It  would  seem  then  (since  with  a  diminished 
§|>€^iire  the  total  number  of  rays  is  less),  to  increase  with  th[^ 
teoiNe?  accurate  convergence,  instead  of  being  diminished/ as  it 
f^^Md  be *if -owing  to  the  straggling  rays  of  Kght,  br  td^less 
tefrkigitflefays  of  heat.  ;     .  V  :  t 

(5K)  According  to  the  view  of  the  phenomena  before  ad  ve]f(:feiil 
|<5,  ■#f4x^ri£rt*isind' invisible  heat  accompanying  the  6oneenU'a- 
tion  of  light  by  a  lens  was  considered  as  ahalogoiis  to'  the  sepa- 
lte»S^A)^pfeccflitfr  invisible  heating  riays  beyond  the  red  end  of 
il^^^iisfmaiie •  spectrum.  It  would,  howevier,  ^mit  of  consicf er- 
llliltlqtt^iti'tiri,  *  whether  the  distance  from  the.  ray g  at  which  th'ifi 
fbrtoef  ^iffect  isr  perceptible  is  not  much  greater  compared,  witft 
i^te6  Mfci3^ed-by  thef  coloured  edges  of  uie  section  df  the  tone, 
tfefti'^Wdbe  at  all  proportional  to  the  distkrice  of  the  e^dtidt 
heat  in  the  other  case  begiond  the  visible  boundary  ijfth^.^t^(l 
Hsf4.  *'!#,•'  iLgafft^  ncberding  to  the  experiibental  riutfioHty  on 
l4|i^h  both  facts  were  originally  brought  forward,'  the  exteriot 
«#fofi»the  one  case  is  thfe  maximum,  ought  tlier6;txot  ta  be 
MiM  ^Ifalogbus  result  in  the  other?  It  might,  perhaps,  fifotn  the 
4}^^k)<)e  (if  cfrcumsttences,-  be  impossible  to  aisdertdfiii  thk  sati^- 
9k^i^ly\  but  if  only  the  smallest  portion  of  iJie  eJtt^ttdr'f^a 
fringe  of  the  cone  be  made  to  glanpe  upon  the  surface  of  the 
JMttov^XUe  effect  is  enormous  fcorapared  with  the  greateitffnd?cae 
li!te*^^l*Heany  s^isible  space  intervenes  between  the 4)u1b  and 
llM?<|ight^'  ifiese  cohsiderations  led  me  to  theidea  of  cbmpkta 
iB^tb#}e«tfe^t-efltect  with' a  comtifion  simple*  lens,  and  a  (ibtni 
j^WWd  kteNsteitib  one  of  the  isame  aperture/  Hiid  w6iiiS  fehow 
whether  it  were  owing  to  any  thing  connected  with  ih^  dikder- 
t«ttWI!  d8BRM>e»h§  i^efrttSgiWmy  of  O^^  coloured  ray^v'*^;  the 
!fla<it»4*i8**'te/a3bhrbma«ic  lens  would  be  altogether  br;h6^r§^ 
iMI^«waiWWA'--i^^  letwte!^  1  employed  were  a'^^mUfadiroiBiiffc 
«oe  inaae.by  DoUaod^  of  about  one.  inch  aperture,  and  7*5  focal 
New  Senes,  vol.  vui.  u 
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length  t  this  wds  compared  with  a  simple  lens  of  about  tbd 
Beetle  focallen^bby  having  its  aperture  dimmished  by  a  diaphragim 
to  the  same  size,  and  at  its  central  part  about  the  &ame  thick-^ 
Hesrs  as  the  compound  one*  The  results  of  this  comparisoa  are 
given  in  Exper.  13  and  14;  and  it  is  there,  I  conceive,  quite 
cleat,  that  the  exterior  effect  i$  as  nearly  as  possible  equal  in  bot$ 
Qases.  Hence,  I  think,  I  am  warranted  in  concluding,  to  what* 
tver  sort  of  rays  the  phenomena  is  owing,  the  principal  part  of 
them  at  least  are  not  of  the  same  kind,  or  subject  to  the  samei 
affections  and  modifications,  as  those  refracted  by  the  lenses* 

(52.)  Having  by  me  a  smaller  instrument  of  the  same  kind,  I 
thought  it  worth  while,  for  the  sake  of  comparison,  to  make  a 
few  observations  with  it.  This  instrument  is  of  the  '^  portable  " 
description,  having  its  plain  bulb  in  a  line  under  the  other.  The 
apparently  less  indications  in  Exp.  16  and  16  arise  only  from  the 
two  instruments  not  being  adjusted  to  the  same  point  as  the 
*ero.  In  these  results,  as  I  before  observed,  the  action  on  the 
plai|i  bulb  is,  perhaps,  more  conspicuous  than  in  any  former 
instances. 

:  (63.)  I  was  extremely  desirous  of  trying  the  relations  of  this 
heating  power  to  transparency  in  screens.  This,  in  some  mea«« 
iure,  might  have  been  ascertained  by  means  of  the  small  instru- 
ment when  in  its  glass  case  as  compared  with  the  effect  when 
the  case  was  removed  ;  but  I  have  not  given  any  of  these  results, 
as  I  found  it  extremely  difficult  to  pass  the  rays  into  the  small 
cylindrical  case  of  this  instrument  without  producing  reflections 
from  its  inner  surface  which  totally  interfered  with  the  results. 
In  some  instances,  as  in  No.  16  compared  with  No.  15,  the  effect 
on  the  blackened  bulb  was  as  great  v;ithout  the  case  as  with  it. 
This  seems  to  be  in  favour  of  the  non-transmissibility  of  the 
eflect  through  glass,  because,  in  the  absence  of  the  case,  it 
ought  to  have  been  very  considerably  less.  To  attempt  the 
appUcation  of  plates  of  glass  as  screens  in  cases  of  so  dehcate  a 
nature,  and  when  the  screen  must  almost  touch  the  bulb/ 
appeared  quite  impracticable  on  account  of  thecoohng  effeet  of 
the  glass.  In  this  respect  I  must  be  content  to  leave  the  inves* 
tigation  imperfect*  It  is,  however,  most  probable,  that  with 
large  and  powerful  lenses  the  effect  might  be  sufficiently  great 
to  admit  of  some  application  of  this  kind.  As  well  in  respect 
to  this  point  as  to  others,  I'  ana  willing  to  confess  the  imperfec- 
tions bi  the  present  inquiry.  I  take  this  opportunity,  thetefor^, 
of  saying,  that  I  should  feel  the  greatest  interest  in  hearing  thtit 
a  similar  train  of  investigation  had  been  carried  on  by  those  who 
may  be  possessed  of  large  lenses,  or  may  be  able  to  devise  more 
accurate  and  satisfactory  methods  of  operating. 

(54.)  From  this  series  of  experiments,  in  its  present  stale  I 
^hall  not  attempt  to  draw  any  general  or  theoretical  ififereii068> 
))ut  shall  content  myself  with  remarking,  that  fe^  fttr  as  these 
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resiilfe  are  tfebtight  sufficient,  they  fliay  be  ctm^idered  as  coun- 
tfel^ncifi^  the  idea  that  the  efl^ets  m  question,  though  they  may 
re  ^iirtly  owing  to  rays  of  light  either  refracted  beyond  the  main 
b'bdy  or  the  rays,  Dr  even  of  a  more  adventitious  character,  are 
yeifalso,  in  part  at  least,  owing  to  some  radiation  of  simple  heat 
which  seems  to  accompany  the  luminous  rays  in  their  course, 
^trd  to  extend  to  a  short  distance  from  them,  so  as  to  form  a 
^tirt  6f  exterior  conical  surface  to  that  formed  by  the  rays  of 
H^ht.  This  we  seem  to  recognise  in  the  greater  enect  produced 
on  the  more  absorptive  coating ;  but  as  to  the  characteristic  of 
its 'being  capable  or  not  of  permeating  glass,  we  can  infer 
Aofhing  decisively.  I  have  already  observed  that  we  cannot  at 
air.kssume  that  any  such  rays  passed  through  the  lens  iti  their 
^fH^nt  state.  We  should,  therefore,  by  analogy,  be  rather 
in<;liti6d  to  the  supposition  that  they  take  their  origin  in  some 
^iy  ftom  the  circumstance  of  the  concentration  of  the  lumi- 
riMs'i^ayiS  V  as  from  the  experiment  with  the  achromati6  letife  it 
iseems  altdgether  disproved  that  the  dispersion  of  coloured  rays 
at  the  edge  can  be  connected  with  this  phenomenon. 

''(65.)  rnow  proceed  to  the  details  of  the  experiments;  and 
btsflWe  giving  those  above  referred  to,  I  may  be  permitted  to 
itierition  a  few  which  I  tried  at  an  earlier  period. 

A  first  trial  was  performed  with  a  common  thermometer ;  it 
was,  irl  the  first  instance,  coated  with  Indian  ink;  afterwards 
mfe'^aint  was  thickenied  with  powdered  charcoal.  The  following 
ar6'  the  i*esults: — 


Ml.  in:imeittiIMite. 


'.♦4 — .lijinfi.*- 


■^1 «  ' 


j^ilieh  joutside,  of  lumi- 


nous  co^e 


AMif  :  fnfta  .  the   rajs. 

jiyi|de]::the  shfidow  of 

the  lens,  .^„ ,. .. 

*gi    -.r     ■      ■    I    ' -■     ■   ■» 


Indian  ink. 


1-50 


l® 


Dilto  with  powdered  charcdal. 


Exp.  1. 


30 


1-6C 


Exp.  2. 


2-50 

I 


(o 


T  >  ■   ■  ■ 


/iJ. 


',,Xbe  foUqwing  are  also  some  results  which  I  formerly  obtained 
witji'a  differential  thermometer;  the  coating  of  black  silk  did 
nqt  .Completely  cover  the  bulb.  The  indications  differ  from  the 
si|b§pquent  experiinents  owing  to  the  hquor  being  differently 

adjusted. 


^»9di  24  -^fl   >-  •*.  "• 


u2 


Mry'P^wtli  W  iSoWf  Light'  iStta  1tki^.  {(Hfi 


ti.  r  •  I 


■'■'■■■'     '  *  ■      ■     '   i 
Bulb  coated  with  black  silk. 


■ill  I II « 


1 « ii  I  > I  i<  I 


-"^ 


^  ndi'  outside « .  •  ••••  •*• 

\vaxki 

'   finch 

1  inch,  and  nearer  lens. 


MO 

7 
5 


- 

. 

Jiach 
1  inch, 

50 

near 

lens 

3 

i        )•& 


-{66.)  I  now  proceed  to  the  later  series  of  experiments: — -— 

Lens,  focal  distance  7*5  inches.    Aperture  reduced  to  1  inch.    Distance  from  loos 
7  '5  inches.    Bulb  just  wiOiout  the  cone  of  rays. 


Kxp. 


Todus  thrown   be- 
tween the  bulbs. 


».^  .. 


1 


53     53 
52 
44    45 


Both   bulbs  away, 
and  under  shadow. 


50 

45    46 

44 


Black  bulb  nearest 
the  rays. 


49    50 

44    45 

47 


Pla^^  buIBT" 
•  neartst.*^^ 


46    45 

41    ^ 

44 


5 


48 
50 


-i*tt 


Mt<  «*    ■  Mi  t     n..   ■■  »!>■ 


ApeiTture  3*5  inches. 

43    44  48    47 

45  51 


43    42 
45 


01 


4- 


'H     i\)'*  H    i*\:H 


:-  Jit     ^^-'t  ^)  '\':^^\i\i\ 


-t'^jl.  ■> 


.•  t 


l^^'^n    '.^^43; '44 


No  case. 

35    34 
.31     S3 


4S 
38    37 


i , 


:  ?  '91(>/3S»bn'j 


•    '     ^\  ■      ^'.;  ij.-!    In 
Other.  ,bulb,   ijw^fj.  [»  ]i^ 


,  Both  bulbs  away. 


No  case.    Aperture  3*5  inch. 


c 


J»  ■  iA-   i<«*iiii«  j'ji  ■f«i'>-l      <»     i^i 


25, 
30 


Black  nearest. 


.*~.«.^ 


8T 

27 
31     30 


"  "'  Mr.i«|tf!i 


'<i^ 


r.  .■■;   J 


11 


Both  bulbs  away. 


37    35 


In  ewe. 
Black  bulb  nearest. 


.!   * 


39    40    41 


Black,    partly  coated  with 
broim  silk. 


40    42 


12 


Both  bulbs  away. 


36    34 


Aperture  I  inch. 
Black  bulb  nearest. 


39     10    38 


Plain  bulb  nearest. 


32 


im^i 


Mrw^  P^u^l  m  96lar  ZigH  qnd^  ff^^. 


&Bapit  lens.    Aperture  1  inch.    Focal  di«tanceT*5  Inch. 


Ezp. 


"} 


14 


Bolb. 


'»»^ 


Black  bulb  naarest. 
Opporite  focus. 


} 


Dutaece  ham  rays. 


Just  without. 
Inch.  0'25 
Inch.  1*5 


ladMatum. 


mm0i»m 


49    47    48 
48^  47 
87    38 


Achromatic  lens.    Aperture  i  xndi.    Focus  distance  7*5  inches. 


Ditto. 


Just  without. 
Inch  0*25 
Inch  1*5 
Away,  but  under  shadow 


»■  iM'tMf  ■ 


50 
48    45 
40    39 

38 


r«>« 


ISknall  instrument.    Bulb  painted  with  Indian  ink. 


TT 


15 


.J^ust  without  the  focus. 
Away  ui^der  shadow. 


In  case. 


10     12 
4 


No  case. 


I 


<—■%    ^  *■•  ^ 


■*• 


1 — 1^ 


1 1 
*  ■ 


No  case. 


Away. 

Focus  near  black  bulb. 

Focus  near  plain  bulb. 

16 

2    3 

9     10 

4 

,1 

■t 

- 

t 

It  Was  with  this  iDsirument  that  the  experiments  ia  thef(Nrmer 
paper  were  made.  (Annals,  Aug.  Art,  1,  §44.)* 

in  conclusion  I  will  merely  say^  that  still  admitting  a  consi- 
derate d^gi'^^  of  uBcertainty  to  hang  over  this  subject,  I  shall 
endeavour  to  prosecute  the  further  examination  of-  it  whenever 
it  may  be  in  my  power  to  vary  and  extend  the  experiments. 
Meanwhile  1  beg  to  repeat  my  request  to  those  who'  ha^C^e  tenses 
of  lar^e  size  to  examme  the  phenomena  which  they  present. 
A  deheBite  common  thermometer  would  be  amply  sufficient  to 
dlsjiilay  the  effects  ;  and  my  hope  that  some  experimlenteit  may 
b'e.lhusu  induced  to  take  up  the  subject,  a&d  to  extend  it-atso  to 
the  case  6f  concentration  of  light  by  reflection;  has  been  Iny 
chief  motiypTor  publishing  these  experiments  undffir  their  pfes^pt 
imperfections. 

•  In  the  experiments  referred  to,  an  enor  has  crept  in  whidi  I  wish  to  correct.     For 
'^  j^ind[i  withoi^t  the  rays,*'  fead  i  inch. 
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ARTICI.E  XV.  ..    .    '  ,   '.'._, 

On  Semi'decussation  of  the  Optic  Nerves.    By  WilKjtm  {iyde 

WoUaston,  MD.  VPRS* 

Whether  we  consider  the  astonishing  subtlety  of  that 
medium^  which  renders  visible  to  us  objects^xisting  atibempst 
immeasurable  distances  from  us^  or  that  delicately  constituted 
organ  which,  by  its  general  structure,  collects  this  rays  o£]light, 
and  by  a  nice  adaptation  of  its  parts  concentrates  their  force  on 
the  sentient  fibres  of  the  retina,  ejcpanded  over  its  inner  surface, 
we  can  feel  no  surprise  that  such  great  talents  should  Jt^ave  b^eu 
devoted  to  investigate  the  curious  properties  of  the  one,  or  that 
the  structure  of  the  other  should  have  been  i^ni^^mined.withso 
much  assiduity.  ,  . . 

The  keenness  of  inquiry  manifested  by  the  cultivatp^^ipf  j^-na- 
tomy  in  observing  the  most  minute  parts  that  have  eace^d  the 
notice  of  their  predecessors,  shows  that  any  addition  1^9.. the 
common  stock  of  our  information  on  this  subject  will  be  Ratify- 
ing to  a  certain  portion  of  the  members  of  this  §pciety,  ^and 
probably  not  uninteresting  to  the  Society  at  larg^. 

It  is  not  my  object,  in  the  present  paper,  to  examine  eit^ei:  the 
first  eflFect  of  the  cornea  in  rendering  the  rays  of  light  conver- 
gent, or  the  power  of  the  crystaUine  lens  in  Jinallj/  bringing 
thdm  to  a  focus  on  the  retina.  It  is  not  my  intention,  to  ipyesti- 
gate  whether  the  adaptation  of  the  eye  to  different  di^tanq^s  is 
effected  by  alteration  o(  the  form  of  the  lens  from  its,Q.\)i^jit;nus- 
Qular  structure,  or  by  alteration  of  its  place,  from  the.  agency  of 
•other  rauseles.  Nor  do  I  mean  to  consider  either  ih^  uiVQiut^ari/ 
motions  of  the  iris  dependent  on  the  quantity  of  light  pr.^sent, 
or  that  Voluntary  contraction  of  it  by  which  we  adapt  t;b^>per- 
•  tixre  of  the  pupil  for  distinct  vision  at  different  distances^  Unjj ting 
thereby,  what  in  optics  is  termed  the  spherical  aberratio^.^f  the 
lens. 

The  subject  of  my  inquiry  relates  solely  to  the  course  by 
which  impressions  from  images  perfectly  formed  are  con^^eyea 
to  the  sensorium,  and  to  that  structure  and  distribution  g^  the 
optic  nerves  on  which  the  communication  of  these  inxpre^ions 
depends. 

Without  pretending  to  detect  by  manual  dexterity  .jis  an 
anatomist,  the  very  delicate  conformation  of  the  nerv^sof  vision, 
I  have  been  led,  by  the  casual  observation  of  a.  few  instances  of 
diseased  vision,  to  draw  some  inferences  rpspe<?ting  th^  texture 
of  that  part  which  has  been  called  the  decu^Siation  p^  ^ha^optic 
nerves,  upon  which  I  feel  myself  warranted  to  spieak.wijU^.some 
confidence,  ♦.  .,i.j^. 


*  From  the  PhilofMiphical  Traosactums  ht  18^4/  lE*art  t. 


■*f, 


It  i#  well  l^nowQ  that  Id  the  huiaaaa  brain  these  nerves,  after 
paiSfsing  forwfirds  to  a  short  distance  from  tlieir  origin  in  tb^ 
thalami  nervorum  opticorum,  unite  together,  and  are,  to  appear* 
anoe^  completely  incorporated ;  and  that  from  this  point  of  union 
proceed  two  nerves,  one  to  tb^  right,  the  other  to  the  left  eye. 

The  t^rm  decussation  was  applied  to  this  united  portion 
under  the  supposition  that,  thougn  the  fibres  do  intermix,  they 
still  continue  onward  in  their  original  direction,  and  that  those 
from  the  right  side  cross-  over  wholly  to  supply  the  left  eye, 
while  the  ri^ht  eye  is  supplied  entirely  from  fibres  arising  from 
the  left  thalamus* 

In  this  opinioo,  anatou^ists  have  felt  themselves  confirmed  by 
the  result  of  their  examination  of  other  animals,  and  especially 
that  of  several  species  offish,  in  which  it  is  distinctly  seen  that 
the  nerves  do  actually  cross  each  other  as  a  pair  of  separate 
cords,  lying  in  contact  at  their  crossing,  but  without  any  inters 
mixture  of  their  fibres. 

In  these  cases  it  is  most  indisputably  true^  that  the  eye  upon 
i^(t  right  side  of  the  animal  does  receive  its  optic  nerve  from  the 
left  side  of  the  brain,  while  that  of  the  left  eye  comes  from  the 
right  side ;  but  it  is  not  a  just  inference  to  suppose  the  same 
continuity  preserved  in  other  animals,  where  sucli  con^plete 
separation  of  the  entire  nerves  is  not  found. 

On  the  contrary,  I  not  only  see  reason?  from  a  species  of 
blindness  which  has  happened  to  myself  more  than  once,  to 
conclude,  that  a  different  distribution  of  nerves  tsdkes  plupe  in 
us,  but  I  think  my  opinion  supported  by  this  evident  difference 
of  structure  in  fishes. 
'  It  is  now  more  than  twenty  years  since  I  was  first  aijTected 
with  the  peculiar  state  of  vision,  to  which  I  allude,  in  conse- 
quence of  violent  exercise  I  had  taken  for  two  or  three  hours 
before.  I  suddenly  found  that  I  could  see  but  half  the  face  of 
a  man  whom  I  met;  and  it  was  the  same  with  jrespeot  to  ^very 
object  I  looked  at.  In  attempting  to  read  the  name  Johnson, 
over  a  door,  1  saw  only  son  ;  the  commencement  of  the 
name  being  wholly  obliterated  to  my  view.  In  this  instance 
the  loss  of  sight  was  toward  my  left,  and  was  the  sameH^hether 
I  looked  with  the  right  eye  or  the  left*  This  blindness  was  not 
so  complete  as  to  amount  to  absolute  blackness,  but  ;Was  a 
Qhaded  darkness  without  definite  outline.  The  coipplai^yt  was 
of  short  duration,  and  in  about  a  quarter  of  an  hour  might  be  said 
to  be  wholly  gone,  having  receded  with  a  gradual  ovotiai)  from 
"    thfe  centre  of  vision  obliquely  upwards  toward  the  left.  ^     » 

^ipce  this  defect  arose  from  over  fatigue,  a  cause  aomoion  to 

-  many  other  nervous  affections,  I  saw  no  reason  to  apprehend 

"any  return  of  it,  and  it  passed  away  without  need  o<' reqiedy, 

witbonl;  any  farther  explanation,  and  without  «iy  dfi^en'mg  ipy 

mmfnl  hsi^rei^e  fircw  it.     . 


"^ 


ciirredagalfa  tb  inyself^  Without  mf  he'itig  abl^tcV  Mt^gti^ 

cjavise  WMtev^t^  or  to  corinect  it  with  any  pmtitmsof  SttbteeqlrtAt 

inaispdsitiott.  "The  blindness  was  fii^t  observed-,  ds  b^foi^^  ^ti 

looking  at  t!ie  fkce  of  a  person  I  met;  whose  left  eye  wad  toiiy 

sight  Wit^ated.    My  blindness  was  in  this  itistan^^dthe  rev^We 

^  of  the  forilaer,  being  to  my  right  (instead  of  the  left)'  of-  the  sipet 

.'to  which  my  eyes  were  directed;  so  that  I  hav6  no  retis^to 

'  suppose  it  in  any  manner  connected  with  the  formteraffeotio»j* 

,     The  nevfr  Jjunctum  caecum  was  situated  ahke  in  both  ^yeis,  atrd 

,at  an  angle  of  about  three  degrees  from  the  centre  ;  for  wlien 

.any  object  Vvas  viewed  at  the  distance  of  about  five  yards,  the 

.'pQiht  dot  seen  was  about  ten  inches  distant  froi^  tb^  |>oifat 

'actually  looked  at.  ,  >  .     .: 

""   Oh  this  Occasion  the  affection,  after  having  lasted  with  iitfle 

'alteration  for  about  twenty  minutes,  was  removed  suddenly  tfrid 

entirely  by  the  excitement  of  agreeable  news  respectihgthe'^efe 

aifrival  gf  a  friend  from  a  very  hazardous  enterprise.        -   •  ':  * 

lii  reflecting  upon  this  subject,  a  certain  arrangement'  of  the 

"bptic'hcrveS  has  suggested  itself  to  me,  which  appeanS  to  trflfbird 

j'a  very  probable  interpretation  of  a  set  of  facts,  which  ar^e-niet 

consistent  with  the  generally  received  hypothesis  of  thje  dectes- 

,'sation  of  the  optic  nerves.  ■  d   /   .; 

Since  the  corr6spondmg  points  of  the  two  eyes  symJjathY^e'in 

disease,  their  sympathy  is  evidently  from  strutJture,  lidt'fV^^m 

/mere  habit  o'f  feeling  together,  as  might  be  inferred^  if  refei^ince 

'^  were  had  to  the  reception  of  ordinary  impressionii'alonfe'.    'Atiy 

two  corresponding  points  must  be  supplied  with  a  piaii'  of  ^fila- 

ipents  from  the  same  nerve,  and  the  seat  of  a' disease' in  i^bieh 

*sirpilar  parts  df  both  eye^  are  affected,  must  be  consitkred^as 

situiatea  at  a  distance  from  the  eyes  at  some  place  in  the  cotfrie 

7of  the  nerves  where  these  filaments  are  still  united,  and  probably 

m  oiie  or  the  6ther  thalamus  nervorum  opticorum.  *        '  , '   »  • 

'   '  Jt  is  plain- that  the  cord,  which  comes  fin^rlly  to  either  eye 

binder  the  name  of  optic  nerve,  must  be  regarded  as  con^istitlg 

/of  ^wo  portions,  one  naif  from  the  right  thalamus,  and  th<e  other 

^jfro^m'theleft  thalamus  nervorum  opticorum.  .       i  ^ .  • 

1    According  to  this  supposition,  decussation  will  take  place 

only  between  the  adjacent  halves  of  the  two  nerves.    That  pof- 

Ifion  of  nerve  which  proceeds  from  the  right  thalamus  to^  f be 

right  side  of  the  right  eye,  passes  to  its  destination  withbut 

interference;  and  iti  a  similar  manner  the  left  thalamus  ^411 

supply  the  left  side  of  the  left  eye  with  one  part  of  its  fibres; 

whue  the  remaining  halves  of  both  nerves  in  passing' ovet<  td  the 

eyes  of  the  opposite  sides  tntist  intersect  each  Other^  ^ifl9lfer'w4<h 

Ijr^vithbutintermixttlre  of  their  fibres.  .      .■  i'/^  -jii 

J    Jfow,  if  we  cbnsider  rightly  the  facts  dfscbV^fed^bj^'edrtiprttti-' 

tive  anatomy  in  fishes,  we  snail  find  XhfA  tfie  <JW«^iflg»^cjf-i^ 


^j^ti>j^^  vi^wjof  tbekrarra^gjent  qf  t\^€i  hffp^  o^ji^^^  Bmif^' 
Jy^^el(0*ive  ppwUoR  of  tjbe  eye^  to.  earcti  qihej^,  m  t|^^pJ^^pfeon, 
ffe^fi^gEActfyl^aqk  to  back,,  on  opposite  $ia^3'f^i  t]je  fif,^^^^ 
v^beyiQai*'bftrdly  isee  the  same  object ;  t^ey  c?u|  hi^ve^hq^p^^^ 

iv^c^  gdlierally  receive  the  same  impression^  a^\iu  ^^j  ^^e^^ 
jQi^  !><>  dorFQ$ponding  points  of  vision  rejquirini  to.be  ^upgfeed 
owiti^^fibres  from  the  same  nerve.     The  eye  \vhich  see^  |p  ;ip^  i^ 

ha^  Hs  retina  solely  upon  its  right  side;  and  tW  i^^^supp]^^^^ 
J. with  an  optic  nerve  arising  wholly  from  the.  riglit  t^al^^iis; 
frwJbtle^.Ae  left  thalamus  s^ids  its  fibres  entirely  to  me  Ii^ft  siqe^of 
.,tihe  light  eye  for  the  perception  of  objects  situated  on  t^e  riglit. 
uln  trhif^ :anija.ial;  an  injury  to  the  left  thalamus  might  bp  e^xp^'cited 

to  occasion  entire  blindness  of  the  right  eye  alone,  aud,,^aiit jbf 
:>|39ijc0p!tipi|)  of  objects,  placed  on  that  side. .,  I^^ourselve^  £i,.8|}mi* 
I. W  injury.;  to,  the  left  thalamus  would  occagicju  ,t^i)An^^^^.s(as 
^before)  .t<>  nil  objects  situated  to  our  right,  owjag^jt^  inf  ej^sib)^ 

of  the  left  half  of  the  retina  of  both  eyes,     ,.        ,  ^j  •  lo  Irvir^ 

I'M  A.di^^order  that  has  occurred  within  my  own  kpQ"v^le^§pp  m  ifie 

l)^s»m  of  a- friend ^ seems  fully  to  confirm  this  rea$9hipg^'^,s  f^  as 

j*isi«gle  in^J^rice  can  be  depended  upon,.  Afte?|^e[h,ap  suff^^ 

-:iS^'^e.pf^iift.io  his  bead  for  some  days,  about  thele^t  ^ejccipte^and 

toward  the  back  of  the  left  eye,  his  vision  j)ec^pe  qQQSidfer^bJy 
iiiv^fi^ir^4»  PJttended  with  other  symptoms  in4icatii?g  a,  s^^ght 
iiWftipmpsiQn  on. the  brain.  :       ;    ,:r      'u-    ,j 

'>')r.h')^a^«>ottill  after  the  lapse  of  three  or  four  weeKs^tHatl  saw 
/bim,  ai^d  fpm\d  that,  in  addition  to  other  afTectioias  wh^i<^  ^^^^d 
-«r(ftt  h^r.^,be  pnunjerated,  he  laboured  under  a.. defect  ojf  §1^1^^ 
ijgiialkilarf  to  those,  which  had  happened  to  mysel/,  bujt  j^pLOije  e^ten- 
^^ive^  amir  it  has  unfortunately  been  fay  ^[fore  ,perm|^nenj;»  jfn 

.tbi^^as^  tho.blindne^a  was  at  Uaat.tiine,  i^d;StjilV/i^x  ^^^^^ 
/j««itfe  ffiferepce  to  all  objects  situated  to  ti^e  iigl^j  pf'^m^ 
"of  view.     Fpftunately,.  the  tield  of  his  vision  ,>  is.  ^^E^cient  for 
.iWTiii<?g  perfectly.     He  sees  what  he  writei^,  arid  the  pgn'^wim^ 
vwhiciv  be  Avrites,  bu^  not  the  hand  tha4;  m^ye^  thfj  p^^^^^ 
.9&^tii9n'^^^»  as  far  as  can  be  observed,  the^.^mjeJuj.bpth^e^^^^ 

and  consists  in  an  insensibility  of  the  retin^  P9  ff^P  ^i^^^^r,  S^ 
se^O^i  '^^>  ;  1^  seems  most  prqbable,  that  spifip  ^i^sio^^J^6ok 
^pl^ce?  aitj  the.time.of  the  original  paiii  on  that  side'~pf^&^ 
iJiijid.jhas.  J^ft  fir  permanent  compression  on  thg  left/tn|i]amus^^ 
TiThjs.  partial  bjiuducss  has  now  laste^d  so  long  .yithoiii  |eniL^^ 
iiwjaendm.enfef  ^  tp  make,  it  yery.  doiiUtful  vyhep.  niy.fr^^^^ 
/^'f^pOverith^,  qOjmplet^  perception  of  pbjects  on  that  sid^^  ^\TuV 
^i\  j  in  w^wir[g,tb.e.'SeYeralph«enomeua  tbpt  I  hstye  descqtie<fl^^|w^^ 
dfiindi  pftti^aljbjipdpess  OQcurring  ;at  the,  si^^e  tim^  i^n  l^p^^  e^^^ 

This  sympathy  from  disease  i&rea|iilyexp^^lq4,.0'^,ttle,9up^ 
'lliSi(^Bf^a^,il|erp^^  which ,aymjiatfai$e  receive 
*4^isfimfti&wi?<je^, (wiuler ithe  pppo^jite  balv^^/, of  jihe^' (p^j^es^^^^^ 
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BSte^noi  %t  %ht  ft^ipe.tioic^  similarly  affaoted,  are  duppM  lr<WA4t» 
opposite  source;  and  the  infer^pce  is  iiumediatQi  tbatio  cooiy- 
]90on  visioB:  also  the  syaip^thy  of  corresponding  poiat^^  wbif^ 
ireceiye  sicnilar  iiopressions  from  the  same  object,  is  d^peodeikl. 
pn  the  arrangement  of  nerves  thus  detected  by  disease. 

We  find  moreover  in  the  sturgeon  (and  it  is  the  same  in  90019 
other  fishes),  whose  eyes  can  scarcely  see  the  same  object  at 
once,  and  have  no  corresponding  points  w^hich  ordinarily  sym^^ 
pathise,  that  the  two  eyes  do  not  receive  any  nervous  fibreff 
from  the  same  source ;  out  one  eye  receives  its  nerve  ¥^b^y 
from  one  side,  and  the  other  from  the  other  side  of  the  braiur 

From  the  structure  of  these  fish  we  learn  distinctly,  that  th# 
perception  of  objects  toward  one  side  is  dependent  on  nerves 
derived  from  the  opposite  side  of  the  brain ;  and  in  the  last  4iase 
of  diseased  vision  above  related,  we  find  apparent  injury  to  iiSA 
^ide  of  the  brain,  followed  by  blindness  toward  the  opposite  «ide 
of  the  point  to  which  both  eyes  are  directed. 
'  A  series  of  evidence  in  such  apparent  harmony  throughout, 
B^ms  clearly  to  establish  that  distribution  of  nerves  1  ba^e 
endeavoured  to  describe,  which  may  be  called  thesemi-tdecussdh 
tion  of  the  optic  nerves. 

On  Single  Vision  with  Two  Eyes, 

So  long  as  our  consideration  of  the  functions  of  a  pair  of 
eyes  is  confined  to  the  performance  of  healthy  eyes  in  common 
Vision,  when  we  remark  that  only  one  impression  is  made  upoa 
the  mind,  though  two  images  are  formed  at  the  same  moment 
on  corresponding  parts  of  our  two  eyes,  we  may  rest  satisfied  in 
ascribing  the  apparent  unity  of  the  impression  to  habitual  sym- 
pathy of  the  parts»  without  endeavouring  to  trace  farther  the 
origin  of  that  sympathy,  or  the  reason  why,  in  infancy,  the  ey^ 
ever  assume  one  certain  direction  of  correspondence  in  prefer-' 
ence  to  squinting. 

But,  when  we  regard  sympathy  as  arising  from  structure,  and 
dependent  on  connexion  of  nervous  fibres,  we  therein  see  a  dis- 
tinct origin  of  that  habit,  and  have  presented  to  us  a  mani-^ 
fest  cause  why  infants  first  begin  to  give  the  correisponding  di- 
rection to  tlieir  eyes,  and  we  clearly  gain  a  step  in  the  solution^ 
if  not  a  full  explanation,  of  the  long  agitated  question  of  single 
Tision  with  two  eyes. 


It  may  perhaps  to  some  persons  appear  surprising,  that  so 
many  as  three  instances  of  a  disorder  which  they  presuaie  to> 
be  rare,  sfaoisld  bav«  been  witnessed  by  one  individual ;  but  I 
apprehend,  oa  the  contrary,  this  half«blindnesa  to  be  fair  more 
common  than  is  generally  supposed ;  and  I  might  snith  a«|aaoh 
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f4«9<tti'Bls:prttiM(  sYirpriaeat  its  baving  xo  fiir  escaped  notice,'*' 
ware  I  not  aware  how  many  facts  commonty  remain  disregarded, 
iiuvdy  for  want  of  explanation.  It  is  evident  that  I  once,  and 
fin  a  long  time,  overlooked  the  inference  that  is  to  be  drawn 
from  this  affection ;  and  if  the  disorder  had  not  happened  Jto 
me  a  secotid  time,  I  might  never  have  reconsidered  its  cause.' 

'  Even  since  the  preceding  pages  were  written,  I  have  met 
with  two  more  cases  of  this  disease.  One  of  my  friends  h^s 
b^ed  habitually  subject  to  it  for  16  or  17  years,  whenever  his 
stomach  is  in  any  considerable  degree  deranged.  In  him  the 
blindness  has  been  invariably  to  his  right  of  the  centre  of  vision, 
and,  from  want  of  due  consideration,  had  been  considered  as 
temporary  insensibility  of  the  right  eye;  but  he  is  now  satisfied 
that  this  is  not  really  the  case,  but  that  both  eyes  have  been 
siimlarly  affected  with  half-^blindness.  This  symptom  of  his  in- 
digestion usually  lasts  about  a  quarter  of  an  hour  or  twenty 
minutes,  and  then  subsides,  withuut  leaving  any  permanent  im- 
perfection of  sight. 

li'have  not  seen  the  subject  of  the  5th  case,  but  I  am  informed 
that  he  has  had  many  returns  of  this  affection,  generally  at- 
tended with  head-ach,  and  always  lasting  about  20  minutes, 
with  very  little  variation. 


'  I ,  It' 
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Experiments  on  the  Ana/mis  of  some  of  the  Aeriform  Compounds 
of  T^itrogen.  By  William  Henry,  MD.  FRS.  &o.  &c.t 
(Communicated  by  the  Author.) 

L  The  Analysis  of  Nitrous  Oxide  and  Nitrou$  Gas, 

'The  methods  of  analyzing  nitrous  oxide  and  nitrous  gas,  de- 
scribed in  the  following  pages,  derive  any  value  they  may 
possess,  from  their  enabling  us  to  demonstrate  the  composition 
of  those  gases,  by  processes  which  admit  of  being  more 
quickly  executed  than  the  methods  already  in  use,  and  which, 
at  the  same  time,  are  capable  of  affording  results  approaching 
as  nearly  to  perfect  accuracy,  as  is  consistent  with  tne  nature, 
of  such  investigations.  The  decomposition  of  nitrous  oxide 
may,  indeed,  be  readily  and  expeditiously  effected,  in  conse- 
quence of  its  forming  a  combustible  mixture  with  hydrogen  gas, 

"  Richter,  in  the  thiid  volume  of  his  Elements  of  Surgerr,  has  a  chapter  on  half- 
bliiid^s,  ^nd  part  of  it  relates  to  what  he  terms  aQiaurosis  dlmidiata.  Froni  ofie 
ibistance  there'  given  ^  he  seems  to  have  seen  some  cases  similar  to  those  I  have 
4eidUb<4'|  *hkt  he  ten  not  MHioed  the  eorresponding  affection  of  the  two  ejes,  or  oond- 
cU|re4  the  sytsf  athy  between  them — (An^EOigs-^rUnde  Der  Wundartzeneykunst^voLill. 
cto.  1^9  p.  478.) 

^  F/6m  Vol.  IV,  New  Series,  of  Monoii*  of  th«  IMmay  and  Philosophical  3o^ 
titty  vf'MiMlc&ester* 
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a  proi^^rtjr  discovered  by  Dr.  Priestley^  but  6rst  applied  to  ilia 
iMirpoaa  of  its  analysis  by  Sir  H.  Davy,  in  the  eour^  pf  bm 
relsearches  ioto  the  compounds  of  nitrogen.*  In  the  expert^ 
moats  of  that  ptnlosopher,  the  results^  approaching  most  nearit 
to  precision,  were  obtained  by  detonating  nitrous  oxide  witat 
father  more  than  an  equal  volume  of  hydrogen,  viz,  39  measure^! 
of  the  formet  to  40  of  the  latter.  Both  gases  were  in  this  eaik^ 
decomposed ;  water  was  produced  ;  no  nitrous  acid  was  formed  $i 
and  a  volume  of  nitrogen  remained,  which  always  a  li|;tie^e^^ 
ceeded  that  of  the  nitrous  oxide  decomposed,  viz.  m  the  propor- 
tion of  about  41  to  39.  '  •  / 

In  the  repetitions  which  I  have  frequently  made  6f  tlii^  ex- 
periment, a  similar  excess  of  the  accruing  nitrogen,  over  the 
volume  of  the  nitrous  oxide  employed,  has  always  been  ob- 
servpd>  apd  generally  in  about  the  same  proportion.  But  ac- 
cording to  the  law  regulating  the  combination  of  gaseous 
bodies  with  each  other,  which  has  been  deduced  by  M.  Gay 
Lu§s$^rfroin  je^  great  variety  of  exampl]Gs,t  all  lending  to  sl^owv, 
that  gases  unite  in  proportions  as  to  volume,  wbicjh  are.ei^h^. 
equal,  or  simple  multiples  of  each  other,  nitrous  oxide  ought 
to  be  constituted  of  exactly  one  volume  of  nitrogen  and'tiialf  a 
volume  of  oxygen  condensed  into  the  space  of  one  volume .;  ai^cj^ 
those  products  should  result  from  every  careful  decomposition 
of  the  gas  in  question.  That  they  are  not  correctiy:«»btdined 
by  the  method  which  I  have  just  alluded  to,  appearb*  to  be 
owing  to  sources  of  inaccuracy,  necessarily  connected  with 
that  mode  of  analysis.  I  was  induced,  therefore,  to  try  various 
other  processes,  among  which  there  is  one  that  may  deseryeto 
be  made  known,  since  it  exhibits,  in  a  very  summary  way)  and 
by  a  single  operation,  the  (quantities  of  nitrogen  aqd  oxygen 
that  enter  into  the  constitution  of  rtitrous  oxide,  with  as  mucli. 
.  precision  as,  I  believe,  is  attainable  in  the  present  state  of  gase- 
ous analysis.  This  method  consists  in  firing,  by  the  electric- 
spark,  a  mixture  of  nitrous  oxide  and  carbonic  oxide  in  dUe 
proportions.  The  nitrous  oxide,  which  I  employed,  was  ob-" 
taiaed  by  the  careful  decomposition  of  nitrate  of  ammonia^  iiicl 
did  not  contain  in  100  parts  more  than  3  parts  of  gas  uiiab- 
spri^able  by  well  boiled  water.  The  carbonic  oxide  was  gene^-i 
rated  from  recently  ignited  chalk  and  iron  filings,  and  after 
having  been  washed  with  caustic  potash,  appeared,  from  the 
results  of  its  combustion  with  oxygen,  to  be  contaminated  with' 
not  more  than  3  per  cent,  of  foreign  gas,  having  the  properties 
of  nitrogen.  Some  nicety  was  found  to  be  necessary  jaMjast- 
ing  the:  proporiioBs  of  toe  gases  to  each  other,  JD^oiderstiG^ob- 
tain  a  perfect  decomposition.    When  an  excess  of  nitrous  oxide 

•  DavyVResettdle^  London  iSOO,  p.  286. 
.i}    ,>^  l|jem0]]:f9dj»la8oc.d'Arcufia,.ii.  li!07. 


the  Awif^m€(mpouMsi^f^^  MtiiogAk  90i . 

y^^keSif-^pme;  SfBQoxy^Tk  wzk  always' 'd^te^t^d  id  |l|e  fe^ 
^d(id'^  Wd  yetUsligbt  i^imdaticy  of  nitrous  oxidd  appe^re^ 
td^b<|  ^jsedtiatUq  the  perfect  combustion -of  the  carbonic  oxidei. 
AiRtir  f}rk^  the  tiiixea  gas^s^  and  removixig  Vxe  caafbonic  ^did 
¥^Jliqmd- potash,  I  next  determined  the  proportioa  of  oxygen 
ill  th^  residue  by  commonly  known  methods,  and  considetBd 
t^  Remainder  as  nitrogen  gas*  An  example,  taken  fpotn  att 
ef^ipQlim^nt  made  with  great  care,  will  best  illustrate  t^e.nttlur^ 
oFtbe  projcess.  ■  '      -* 

Carbonic  oxide  26  measures  =  24*25  pure  +  0*75  azote. 
^,  ,N4^pus  oxide     26       do.       ^26-25  do.  Hr  0-75    do..  '. 

^.^f.  J  ,1  62  alter  combustion,  >       ,   ,     '  ,•     , 

^j,,j.  r.  -8  after  potash  ;  found  to  cp^s^t  (5r .0*85; 

V-)    !.    ,  '   .     -  oxygen  +  27-16  nitfogep../      .,,;      -^  ,\ 

^'^n  this  cfeise,  the  carbonic  acid,  from  24-25  l^al  caAoirtel 
cMAc  \vafe  M  measures.  '■;   •  ^^ 

r  iii.T?hfi:nit?Qgea  was  by  experiment • .  •  i  217'15  .  \   ,j 

;^^Calciilation  it  ought  to  have  been,  * 

lU ''I  «•■'■••  h  '.'■•'  •  .        .'  ' 

bnitFixiwnytibe. nitrous  oxide  26  .   .      .  ;, 

mJ  . '^  Do, .;  carbonio  oxide      '75  ....•...**,%.♦  2/?; 7o. 

dtif/   I'  '    .  ■      '  '  .  •   ■     "   "■« — 


J 


K'UdHi,  /  / .  t    .;  Difference  .....••«•<•       (^•40, 

J  \Np  persori,  I  believe,  ^yhp  is  much  experienced-  inprpcesses 
otJtHiS' nature,  will  look  for  a  nearer  approach  to  accuracy i'  than 
ii^^rtie  fesulfs  of  the  experiment  whicn  has  been  just  described  ;^ 
for 'ihe. carbonic  acid  falls  short  by  only  ^  of  the  theofettcaf 
proportion  5 /while  the  nitrogen  exceeds  that  proportion:  by  Oiil^ 
-J^'^  and  the  oxygen  by  y^.  The  experiment  was  severkl  times 
repeated,  with  approximations  fully  as  near  as;  the  abov^'  to 
tBpsq  which  tiie.  law  of  volumes  would  require.  .   ,[       .    t 

!WhW  the  object  in  view  is  solely  or  chiefly  to  detertnirie  ui<^ 
quantity  of  oxygen  in  nitrous  oxide,  there  can  be]  no  soufce 
of  taflacy  in  the  use  of  a  slight  excess  of  carbonic  oxide.  '  For' 
tJh^  purpose  I  made  several  experiments,  which  Agreed  so 
cjosehr  ill  their  results,  that  it  may  be  sufficient  to  part^cdarSze 
eiie  of  them  jas  a  specimen  of  the  rest. 

-J<:<3!ferbonip'Oxide  21  measures.  '  -•- 

-tioNitrotfiSioxide^    19        do.      as  18-4  pure  4-<^6  i^itwp^D.  ,  u 

40 
« '40  affier .combustion.  :  » 

21*5  after  potash ;  containing  no  free  oxygen. 
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ft!  Aid  cafee,  tte  carbonic  acid  was  40  --  2I»6  t±  WS,  Md' 
ikiir^fote  exceeded  in  Volume  the  theoretical  pi^oportion  (W^^y 
by  ^Wy  Tfy,  a  deviation  mach  MTithin  the  limits  of  postilble 
tfrttefa,  arising  either  from  the  difficulty  of  measuring  sin^n  (juaii-* 
tities,  or  of  ascertaining  tlie ,  purity  of  nitrous  oxide.  '  Wt 
may^  also,  from  this  mode  of  operating,  deduce  the  quantity  of 
nitrogen,  which  exists  as  an  element  oi'  nitrous  oxide ;  for  since 
1  volume  of  carbonic  acid  results  from  the  combustion  of  1  vo- 
lume of  carbonic  oxide,  the  residuary  21*6  measures  must  have 
contained  21  —  18*5  =  2*5  of  carbonic  oxide  and  nitrogen  in- 
troduced by  timt  gas,  +19  measures  of  nitrogen  disengaged 
from  the  nitrous  oxide.  ■  » 

The  results  of  the  experiments  with  an  excess  of  caAottie^ 
oxide  suggested  to  me  a  ready  and  correct  method  of  ttsHng^ 
the  nitrous  oxide,  which  had  hitherto  been  a  desideratum.  •  Tto 
only  test,  before  applicable  td  this  purpose,  was  the  amoufnt;  t6^ 
which  the  gas  is  absorbed,  when  agitated  with  well  boilerf- 
water.     But  besides  the  uncertainty  whether  all  the  nitron^' 
oxide  be  in  this  case  condensed,  the  proportion  of  the'  uUAb^* 
sorbed  residuum  is  subject  to  variation,  from  the  quantity  of 
other  gases  extricated  from  the  water  itself.     Reduced:  to 'thfe; 
form  of  a  rule,  the  new  method  may  be  stated  as  follows  :  List 
a  given  volume  of  nitrous  oxide  be  exploded  with  a  slight  ex-^- 
cess  of  carbonic  oxide  of  known  f^urity;  for  example,  110^' or 
115  measures  of  the  latter  to  100  of  the  former.     Ndw^as  ^ch* 
volume  of  real  nitrous  oxide  gives,  under  these  circumstanced, ' 
an  equal  volume  of  carbonic  acid,  we  may  impute  whatever 
carbonic  acid  is  deficient  of  that  proportion  to  the  mixture  6f 
so  much  nitrogen  with  the  nitrous  oxide.     If,  for  example', ' 
using  an  excess  of  carbonic  o^ide,  there  should  result,  from 
100  measures  of  nitrous  oxide,  only  95  of  carbonic  iaicMl,  we' 
may  safely  consider  the  nitrous  oxide  to  be  contaminate  with' ' 
6  per  cent,  of  nitrogen  gas.     A  proportion  of  nitrous  gas  aia^; 
I  am  aware,  be  occasionally  mixed  with  the  nitrous  oxide,  bkit 
this  may  be  easily  discovered,  and  previously  separated,  by  so^' 
lulion  of  green  sulphate  of  iron.  -.> 

Having  determined  the  application  of  carbonic  oxidie  to  th^' 
afHalysifi  of  nitrous  oxide  to  be  so  easy  and  satisfactory^  I'  h^d  * 
hoped  that  the  same  agent  might  have  been  employed  tnth^ 
analysis  of  nitrous  gas,  which,  as  is  well  known,  does  not  fortti ' 
a  combustible  mixture  with  simple  hydrogen  gas.*     Blit  bn' 
trial,  I  could  not,  by  any  variation  which  I  made  in  the  propor- 
tions of  the  two  gases,  obtain  a  mixture  combustible  by  'riectri- 
ci<ry*    I  fatal  recourse,  therefore,  to  olefiant  gas;  but  had  ^^Hj'' 
abemdoned  this  method  also  as  impracticable,  <>h  finding'  ih^t- 
the  mixture  could  not  be  set  on  fire  by  a  spark  frOm  th^jA'hti^^ 

*  Davy's  Reseazciies,  p.  1S&, 
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conductor  of  aa  electrical  machine.  The  discharge,  however, 
of  a  small  Leyden  jar,  through  a  mii^ture  of  tiiuouB  gas  and 
olefiaDt  gas,  uccasioued  a  vivid  combustion,  and  hoth  gases 
were  entirely  dtcouipoaed.  The  IbUowing  experiment  may  be 
taken  as  au  example  : 

Olefiaiit  gas    fi'5 

Nitrous  gas  4G'5  =  45']  pure  +  1'4  nitrogen. 

fiSO 

40  fired. 

27  washed  with  potash. 

In  this  case  40  —  27  =  13  mea=?ures  of  carbonic  acid  V 
formed,  which  are  just  double  the  volume  of  the  defiant  gas. 
In  the  residuary  "J?  measures,  I  found  2'7  measures  of  free 
oxygen.  But  6-^  meusures  of  okfiant  gas  require  for  saturation 
19'5  of  oxygen,  to  which,  adding  the  residuary  '2'7,  we  have 
22'2  measures  of  oxygen  by  experiment  in  46- 1  nitrous  gas; 
whilp.  theory  would  require  22-55  or  about  ^  more  than  was 
actually  obtained.  Again,  the  residuary  nitrogen  wae  27  —  2"7 
s:  24'3 ;  while  from  theory  it  should  have  been  half  the  volume 
of  the  pure  nitrous  gas,  viz.  22-D5  +  the  impurity  of  the  latter 
1-4  ■=  2;J'96.  The  actual  proportion  of  nitrogen,  therefore,  ex- 
ceeds the  estimated  by  only  ^V^h. 

It  may  be  stated,  then,  in  general  terms,  as  the  results  of 
analyzing  nitrous  oxide  and  nitrous  gas  by  the  methods  which 
have  been  described  in  this  paper; 

Istly. — That  1  volume  cd  nitrous  oxide  is  decomposed  by 
1  volume  of  carbonic  oxide ;  and  the  products  are  1  volume 
of  ca,rbonic  acid  and   I  volume  of  nitrogen.     But  to  convert 

1  volume  of  carbonic  oxide  into  an  equal  volume  of  carbonic 
acid,  half  a  volume  of  oxygen  is  required.  Therefore  1  vo- 
lume of  nitrous  oxide  must  be  constituted  of  1  volume  of 
nitrogen  +  half  a  volume  of  oxygen  in  the  space  of  1  volume. 

2dTy, — That  fi  volumes  of  nitrous  gas  require  for  perfect 
decomposition  1  volume  of  oiefiaut  gas,  and  the  gaseous  pri>- 
ducts  are  2  volumes  of  carbonic  acid  and  U  volumes  of  nitrogen. 
But  to  form  2  volumes  of  carbonic  acid  by  the  combustion  of 
carbon,  2  volumes  of  oxygen  are  necessary  ;  and  1  volume  of 
oxygen  is  required  to  saturate  the  2  volumes  of  hydrogen  ex- 
isting in  1  volume  of  oiefiaut  gas.  The  results  of  this  experi> 
ment,  therefore,  confirm  the  analysis  both  of  nitrous  gas  and 
oletiajit  gas  by  other  methods  ;  for  the  former  gas  must  consist 
of  equal  volumes  of  uitrogen  and  oxygen  gases  not  condensed 
ia  bulk  ;  and  1  volume  of  defiant  gas  must  be  constituted  of 

2  volumes  of  hydrogen  +  carbon  sufiicient  for  forming  2  vo>- 
lumes  of  uarbonic  acid. 

(To  ic  etmcliiird  in  eur  next.) 


Article  XVII. 

SCIENTIFIC  NOTICES. 

Chemistry. 

1,  Ignition  supported  by  Ht/drophosphoric  Gas,  Sfc.    (Extract  of 
a  Letter  from  M.  J.  B.  VonMons  to  M.  Planche.) 

I  have  lately  observed,  on  kindling  phosphuretted  hydrogen 
not  spontaneously  inflammable,  that  the  bubbles  which  are 
slowly  generated  maintain  the  ignition  of  a  lighted  raatcji,  vyith* 
out  inflaming  it,  and  are  themselves  inflamed  by  the  incandes- 
cent flameless  body :  this  has  some  relation  to  Doebereiaer's 
lamp.  You  have  undoubtedly  already  seen  that  hydrogen,  after 
having  burnt  for  some  minutes  in  the  philosophical  candle,  he^ts 
the  end  of  the  tube  sufficiently  to  cause  the  gas  to  be  relighted 
immediately  after  it  is  blown  out.  The  hydrogen  in  this  candle 
inflames  spontaneously  if  the  mixture  of  the  sulphuric  acid  and 
the  water  be  made  in  the  bottle  itself.— (Journal  de  Pharmacie.) 

2.  Effect  of  Prussic  Acid  on  Vegetation. 

C.  I.Th.  Becker  {Dissertatio  de  Acidi  Hydrocyanici  Viperm- 
ciosd  in  Plant  as.  Jena,  1823.  4to.)  has  made  many  experi^ 
ments,  from  which  it  follows  that  prussic  acid  prepared  by. 
Vauquelin's  method  destroys  vegetables  nearly  m  the.  same 
manner  as  it  acts  on  animals.  Seeds  steeped  in  this  acid  either 
die  or  lo^e  the  power  of  germinating.  The  more  delicate  vege* 
tables  perish  under  its  influence  sooner  thai!  the  more  robust.-^ 
(Journal  de  Pharmacie.) 

3.  Topfeserve  the  Colour  of  Red  Cabbage. 

Digest  the  leaves  of  the  cabbage  in  warm  alcohol,  -and  whe|\ 
the  whole  of  the  colouring  matter  is  extracted,  distil  off  a  por* 
lion  pf  the  spirit,  and  evaporate  the  remainder,  at  a  very  geotle 
heat,  to  the  consistence  of  a  syrup.  This  extract  may  be.  pre- 
served unimpaired  for  years,  if  kept  in  closely  stopped  ph\als. 
In  order  to  use  it,  it  is  only  necessary  to  add  a  small  portiona^* 
it  to  water,  in  which  it  is  readily  soluble,  when  the.  addition  ^f 
an  acid  or  an  alkali  will  produce  its  pecuUar  efl'ect.  \yheii  w^ 
wish  to  employ  this  test  to  discover  saiall  quantities  of  carbomQ 
acid,  it  is  necessary  to  render  it  slightly  green  by  the.additiQfi  of 
a  diluted  alkali..  The  carbonic  acid  will  then  restore  tl^  bluQ 
colour,  by  saturating  the  alkali.  Test  papers  may  aUo  Wpie« 
pa^ed  by  means  of  the  alcoholic  tincture  of  the  cabbagc^i  w^Mfbi 
when  rendered  green  by  immersion  in  a  diluted  aikaUii^f^Ij|^9i|j 
may  be  used  in  all  those  qases  in  which  litmus  papers  e^ree^Kiiin 
monly  employed. — (American  Journsll  of  Science.) 
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4.  Note  on  the  pretended  Alkali  (^  the  Daphne. 

By  M.  Vauquelin. 

lb  1808,  when  aiitlysing  the  thytneiea  alpftm  atid  gnidium,  I 
perceived  an  alkaline  matter,  which  I  described  as  follows : — 
"  Taste,  pungent  and  very  permanent ;  very  volatile ;  acts  on 
vf^^table  colours,  like  the  alkajied.'^  At  tbfiit  time,  howeter>  as 
the  existence  of  an  alkali  of  a  vegetable  nature  wad  tinknown 
(M,  Seguin's  discovery  of  such  a  substance  in  opium  having 
b^eW  forgotten,  as  it  were,  till  1816),  I  did  not  venture  to  affirm 
iKttt  it*  was  really  a  vegetable  alkali ;  and  1  did  well. 

Siiifc^'the  experiments  of  M.  Sertuerner  have  been  known  in. 
Fr&iice,  and  JVIM.  Pelletier,  BouUay,  Lassaigne,  and  other 
chemists,  hdye  found  new  alkaline  substances  in  various  vegeta- 
blW,  'I  have  thought  it  right  to  resume  my  labours  bn  this  sub- 
jejbt.    The  following  are  the  results  of  my  researches* 

'Bfeforfe  I  detail  the  properties  of  this  pretended  alkali^  I  shall 
describe  thfe  best  processes  for  obtaining  it  pure. 

•'First  Process. — tour  one  pound  of  boiling  water  over  one 
pound  of  dried  daphne  thymelea  (spurge  laurel?),  and  digest  the 
mixture  at  a  tenaperature  between  1^0  and  160°*  for  some  hours. 
Strain  off  the  liquid,  and  press  the  residuum  to  obtain  the  wholfe 
of  it,  ^nd  having  added  to  it  a  littl6  Hme,  or  potash,  or  even 
mag!*e^i^,subinit  it  to  distillation,  carrying  the  process  dfi  far  as 
po^ible  without  burning  the  residuum. 

l%e'di^till^d  liquid  is  as  colourless  as  water,  very  pungent, 
clHC#jr  aflfecting  the  throat,  has  a  very  irritating  smell,  and 
quickly'  resftofes  the  blue  colour  of  litmus  previously  reddened 
byanatitS.  If  it  be  wished  to  have  this  prihciple  in  a  more 
concentrated  form,  sulpharic  acid  in  slight  excess  may  be 
added  to  the  infusion  above-mentioned,  the  liquid  reduced  by 
careful  evaporaition  to  one-fourth,  or  even  one-eighth  of  its 
origittlBrl  bulk^  cind  an  excess  of  magnesia  then  added  to  it,  and 
di»ttUed'  to  dryness  in  u  ^ater  bath>  taking  care  to  keep  the 
recover  ooOl.  This  ptodtitt  will  be  four  6r  eight  times  as  strong 
as  the)  formtet^i 

Seseofid  Process, — Make  a  hot  infusion  of  the  bark  of  the 
daphne  thymelea  in  four  parts  of  pure  alcohol.  Digest  it  in  a 
close  vessel  at  the  temperature  of  96°  for  three  or  four  hours, 
after'  which  decant  off  the  brownish  coloiired  liquid. 

iHs^  tfll  no  more  alcohol  comes  over;  let  thfe  residuum 
cotfl,  8nd'^e^l)t  the  liquid  to  Separate  it  from  a  resinous  matte;: 
whisk^fsrlh  €^6wn  during  the  distillation  of  the  alcohol;  wash 
tfa^«0^i^6tmi'  with  warpa  water,  and  add  the  washing^  to  the 

A^ih^itesm  carried  down  with  it  a  large  quantity  of  the  pun- 
gealfiprtadi|rtei  tt-^uBt  \)e  heated,  sufficiently  to  melt  it,  in.w^t^r 
acidulated  with  sulphuric  acid,  and  this  liquid  must  be  added  to 

New  Series,  vol.  viii.     '  x 


vtlifit  ^Ir^afl^,  «^arated  from  the  resin,  and  di^titted  M^ithjm%g- 

nesU  to  dryness,  ;      r    '    '; 

If  the  washing  of  the  resin  be  well  performed,  it  will.Te^^jin  no 

sensible  portion  of  the  pungent  principle,  at  least  none  will  be 
'  •  pcHPc^ptiUe  to  the  taste. 
'      The  fe«in  loses  its  green  colour  by  being  washed  *wirii' the 

'tfcid,  and  assumes  an  ochre  j^eUow  colour. 
'  The  distilled  water,  highly  loaded  with  the  pungent  ^tidbte 

of  tlie  ddpbne,  has  an  odour  which  irritates  the  nostrils  vi6l^fiily, 
^>  and  shows  the  substance  to  be  highly  volatile.     Infect,  if  we 

Kiispead  a  piece  of  reddened  litmus  paper  in  a  flask,  partly  filled 

witti  the  water,  it  is  speedily  restored  to  its  original  bhie 
colour.  '  ..' 

J  .    If  a  drop  of  the  water  be  applied  to  the  tongue,  itdoe^  liot  at 
•'<finit'pf^uoe  any  sensible  eifect;  but,  after  a  feW  mhiut^s^  a 

•'Bbatfp  Mentation  is  perceived  over  the  whole  mouth,  and  poj^dt^u- 

iii|rfy  aboulb  the  throat,  wherieit  continues  for  along  tiitte;     ^' 
L-  i'sThe^ater  saturates  acids,  and  the  compound  formed' with 
^  9utpfaurie'  or  nitric  acid  crystallizes  by  slow  evaporation  ^'h  fine 
^  white -anid  brilliant  needles. 

•      The  water  ako  precipitates  some  metallici^olutidcis  j  "for 

vin^tancd,  acetate  of  lead  in  brilliant,  white,  satiny  crystals ; 
'   sulphate  of  copper,  green ;  nitrate  of  silver,  white,  6oon  aeco'm- 

'  iKig^rose  coloured,  as  I  also  observed  in  my  first  expert  Adiits; ; 

From  tbesei  facts  it  seems  beyond  a  doubt,  that  thefe 'exi^tiJ  in 

' '  die  daphnes  a  substance  possessed  of  alkaline  propeMe^,  'Miice 

it  acts  on  vegetable  colours  like  an  alkali,  saturates  acid*^;  iiid, 

iwith'some  of  them 'at  least,  forms  cry stallizable' sMts.  Biit,  not- 
'  withstanding  these  experiments,  I  cannot  yet  adaiit,^b(;ihdu- 
'  ^sifvely,  the- presence  oi  a  vegetable  alkali  in  the'  bark  o'f'the 

'  dapmies,  for  hafving  neutralized  a  large  quantity  of  wat€fr,*s^tu- 

.fated'  with  the  pangent  principle  of    the  daphne  gtifdioto',  I 

■•  >  obtained  by  evaporation  a  salt  which  evidently  contained  itiiirikte 

.  .of  aflnmobiav    Hence  it  is  possible  that  ammonia  alone  W^s'ihe 

'<ieaUseiof  the  alkaline'  properties  of  the  -water  distilfed  fibtWfhe 
daphne,'  and  that  the  pungent  principle  had  no  sfaafe  in  j^dfitic- 
ingthem.  ;* '  * 

!;j '  liifif  nofc  very  easy  to  comprehend  how  a  substance  ^6'i4)latile 
(ids^ibe^pikiigent  principle  of  the  daphne,  when'  freed  ifVite* all 
t'Mfoneign  substances,  should  yet  keep  so  long  in  the  di^^  %iit^  of 

"'t)he  daphne*  I  am  convinced,  however,  that  it  is  in  li^tfei^^t]iif|in- 
tity  in  the  dry  bark  than  in  the  fresh.    The  vofetih'zat^oi  w4he 

'  V f^Mngewt  principle  is  without  doubt  assisted  by  the^  sttiin^onia.    It 
-li»torobalriy  retained  in  the  bark  in  combination  WitH  tJi'^'^reiin, 
t<^  cdo;^  p^ihaps,  also  with^acids,  for  I  f<mn<)  ths[t^lH)bt!^fBMa4aii 
Ii;iiun»ttifed^uantit7^of  it  by  distilling  the  i^fh^ioil  Mrfth'fiid^^ 
;.fWJ««be?  aft^nesttbstwces.— (Joumal^^  PHarrnafeye.y^^^^"^" 


•t^J^0k\l%ePtbdkcH6n  of  Liquid  'Mhy^fd'uirmf^^  ^Md, 
audits  Use  in  the  Liquefaction  of  some  other .  i^liiittc.  J^t^is* 

e  gas  is  produced  in  a  malrass  ftom  almtstutiei^qfraq^al 

parM  pi  ^^rpufy  aad.BuIph^ric^acid;  it  firat  pass^aiial^  arif^el 

surrounded  with  melting  ice. to  condense  the  gvwteic  jpirt^of  ^e 

^if^Nffi^  of  water  that  comes  over  with  it,  and.  frobi  ^ileoclQ  it  is  "" 

,^fixy,^je^  through  a  long  tube,  filled  witb  fused  rau^ifitis  «if  Itloe, 

..  ,fQi^»  ^.spali  m^ftaoft surrounded  by  a  freezing  mixtute>  €i^mpe»ed 

: ,  ^t,  tiyp  parts  of  ice,  aud  ooe  of  ooimBOiit  salt*.  The  gas  toB^^iises 

,  iptl^e  fast  vessel  into  a  liquid,  under  the  mere  pveasUre  hitiie 

atmosphere. 

^.  I  T^he.  liquid  acid  is  colourless,  transparent^  of  sp»  gr.  4bout 

^  t;4A;  and  boils  at  a  temperature  of  10**  below  0°  (lr4^fSl^n>.nt  It 

. ;  i^^i;  fiowe^er,  be  easily  preserved  a  considerable/tkna  at  otai- 

mon  t^^eratures^  for  the  cold  produced  by  the  voiatifoed  >pbr- 

,\^p^n  lo-w^s  the  temperature  of  the  remainder  belotvitS)  bbiling 

.,,^\nt.  Prppton  the  hand  it  volatilizes  completely,  andrprbfluees 

mtense  cold.    Poured  into  water  at  the  commogQLtenbperalut^  it 

^^pro4v^6^s.ukind  of  effervescence  from  the  volatiUzaliosg.of  part 

^9f|^^^.acid,.  and  a  thick  coat  of  ice  forms  atthe  surface  t>f'iihe 

l,^^yr^0{r«,  .l^y  cautiously  pouring  it  into  the  water,  it  soniQlinEies 

sin]if^  ;vYltl]tovi4  pia^ing  with  it,  and  collects  in  little,  drops  at^^e 

f^^})^]fipm.<^^.i]l9  vessel ;  if  these  be  touched  with  the  endof  a<glass 

.^  jfi^,  thf^y  instantly  assume  the  elastic  form,  and  oooasjon  a-iprt 

[j^jtefwUiftiao  in  the  water.  -  > 

\^,n  M(5ycury.  was  readily  frozen  in  a  thennomelier  tube^by^  aur- 

.^,cq4i^iug.^^^  mi  with  cotton  wetted  with  the  liquid  acta,  and 

^  j^t^jL  vijfiT.es  cQ^vetUendy,  by  placing  a  small  quantity  df  t^  raiatal 

.^,}p,^a,w^t^gia9s,  adding  a  little  of  the  liquid; sulphifiraiu&^(^d, 

1  a^:f;vaporating  it  under  the  exhausted  receiver;    ila/thisjjway 

3(J}^jlWje)^9,^pP  and  300  grains  of  mercury  may  oasilyibi)  Hidftdified 

^'^^.fqnr.b;'  five  minutes,  and. at  the  moment  of  congiekUmn^  iore- 

<,[igi^,depire^^ions.may  be  observed  on  its  sur&ace>ioWikig[>>tQ$.4he 

9pi^trax;.tion  the  metal  experiences  ttt  thie  U^^taaliitijefys- 

.,l^ip|^)q9bplf  o£  the  ^specific  gravity  '862,  was  frozen/ in  a  bujfc  sur- 
j;^rQ^i;ii^efi  by  cotton  wetted  with  the  liquid  a55id/\^j3»d<fxp<*edto 
it.  ^,<^^9M^^  ^f  ^^  exhausted  receiver;  but  neitUei^'  e^ioiriilkor 
^^ifjp&oJi.yite,,txhohs>i  could  be  congealed  in  the  same  marii^eh  o.'Vhe 
^fJaj^^eLhpi^^  M  n,  zut 

Jl  fiiit  ffi?!?^  ^we^tilj.  Sficceeded  in  some  attempts  to  liqfjsefyTWk^er 
,fji?W*^  ffftV^^jito  itbfif -cold,  produced  by  the  fr!«ap(«a*tdniOif  suU 
ImPflJWMl  ?Pft?.'r  f  jwsi  tjb^  ga^,..  well  dfifed,b3r/:/iohlpEidct  of 

Bi^^ty^^Sf^iii^^  S^^^  ^^^  ^fm^sii  hoEboixtal 

orB£chJic}fWjfi^X^^  vun^l  branch-  dip^  intOi  Urjat  c«ilaii)ing 
mercury.    1  surround  the  bulb  with  cotton,  wet  it  with  some 
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drops  of  sulf^^roua  aoid/  and  promote  its  evaporation  by  arcui> 
rent  of  air :  ih  a  short  time  the  gas  condenses  in  tne  bul6.  In 
{fii^  way  i  Have  liquefied  chlorine,  cyanogen,  and  ammoilia, 
under  a  pressure  of  some  centimetres  of  mercury  (1  centirtietre 
a»  -39  of  atiineb).  Thfei^e  at-fe  the  ofnly  g^ftes  that  I  b«ve  *d  yet 
ttied,  but  I  hate  fid  dodbt  that  a  great  many  of  th6  others  Bfiatjf 
be  condeifsQd,  pefhfetp^  ally  by  combining  pressiir^  with  reduction 
rfteffiperatufey  especially  b^  feriiploying  liquefied  fttiamonia,  djra- 
ito^eri,  &c.  i^hichy  being  much  more  volatilij  tHfen  dulpbamud 
add,  may  Bterducfe  at  more  tfonsklerable  reduction  of  tfeini/eratiifcj.'' 
^Jo'ornsll  dfe  Pharmsicie.) 

6.  Organic  Analj/sis  by  Peroxide  of  Copper, 

Bisqhof  affitms  that  during  the  decomposition  of  vegetable^ 
substances  by  ignition  ^'ith  peroxide  of  copper,  the  ibsrboR  is 
seldom  converted  completely  into  carbonic  acid;  a  pk>riio]!i^ 
which  some^times  aimounts  to  as  much  as  one-twelfth  of  the 
whole^  escaping  in  the  state  of  carbonic  oxide,  and  remaiaing 
mixed  with  the  azote.  The  carbon  vi  as  fully  peroxidized  only  ia 
the  case  of  a  few  compounds,  such  as  tartaric  acid,  which  con- 
tain naturally  a  large  proportion  of  oxygen.  He  found  some 
difl9oulty  in  aetecting  the  presence  of  a  small  quantity  of  car- 
bonic oxide  in  mixture  with  azote,  but  was  most  successful  in 
obtaining  a  detonation  with  the  electric  sparky  when  the  gaseous 
residue  (after  the  separation  of  the  carbonic  acid)  was  mixed  with 
twice  or  thrice  its  volume  of  oxygen.  The  detonation  was  ren^ 
dered  much  more  certain  by  mixing  the  gaseous  residue  with 
one-fourth  or  one-half  of  its  volume  of  hydrogen ;  and  the 
carbonic  oxide  was  at  the  same  time,*  by  a  simultaneous  combus- 
tion, converted  into  carbonic  acid. — ^Schweigger's  Neues  Journ. 
vol.x.  p.  25.) 

We  forbear  entering  rabre  mihutely  iiito  his  experiments,  as 
he  describes  his  process  of  analysis  tod  impferfectly  to  enable  us 
to  judge  how  far  it  may  have  influenced  his  results.  There  are 
three  causes,  all  of  which  would  probably  contribute  materially 
to  the  formation  of  carbonic  bxide,  arid  which  it  Would  be  neces- 
sary, therefore,  in  a  particular  manner,  to  guard  against.  1 .  The 
intermixture  of  the  red  with  the  black  oxide  of  copper.  This 
might  have  happened  in  some  of  Bischof's  experiments,  as  he 
States  that  he  occasionally  used  an  oxide  which  had  been  pre- 
pared by  igniting  precipitated  copper  in  a  muffle.  2.  The 
employment  of  too  high  a  temperature.  If  the  carbonic  acid 
came  in  contact  with  metallic  copper  Stroiigly  heated,  it  would, 
not  iinlikely,  be  reduced  to  a  lower  degree  of  ojtidation.  3.  Thfe 
incomplete  mixture  of  the  organic  substance  with  the  oxide  of 
copper*  111  this  casef,  as  in  the  first,  the  carboh  at  the  instant 
of  Us  disengagement  would  be  in  contact  with  too^  small  a  quan- 
tity of  oxide  tb  be  fully  {iferbxtdized.  .    v  ■  :  :J  i 


7.  Oxalate  of  Ume  decomposediy  B»tmk, 

j^f .  La.i|giar  observed  ^  remarkable  fact,  wl^ich  ^CQurired  m 
aaalyaij^g  ^n  iicioary  calculu^y  t^i^t.tb^  oxalate  of  lime  )vas  .00,01- 
]^ely  decomposed  by  j^p/flfs//. 

.  ^^^  1  heaJted,"  he  says,  "  10  p,artg  of  the  calculus  with  a  weak 
sj(^iutioii  of  GfLustic  potm/^,  with  the  intentipn  of  s^paratji^g  th^ 
o^^ate  of  Ume  from  the  uric  acid,,  wl^ether  friee  or  combined  ^  ,% 
pre^^^s  r^cQi^inaended  by  all  the  authors  fpr  thajL  purpose. 

"  The  insoluble  portion,  which  I  considered  a^ox^^te  of  lime^ 
was  found  to  be  parbopate  of  lime  without  any  admixture.  •  ^s 
the  lime  could  only  be  derived  from  the  pxalate  with  that  base^ 
it  follows  that  that  salt  must  have  been  decomposed  by  the 

Sotash  ;  and  I  actually  found  the  oxahc  acid,  which  it  had  t9,keii 
rom  the  lime,  in  eambinatipii  with  the  alkali.  Desirous  pf 
verifying  the  foct,  I  took  10.0  parts  of  artificial  oxalate  of  Um«, 
and  boiled  it  with  a  solution  of  potash,  and  succeeded  twice  ij^ 
decomposing  it  entirely.  I  repeated  the  experiment  with.  20. 
parts  of  oxalate  of  lime  detached  from  a  mulberry  calculus, 
harder  than  ivopy,  and  by  two  boihngs  in  the  alkalin^e  solutiou 
completely  effected  their  decomposition.  We  must,  thereforci 
conclude^  that  a  solution  of  potash  cannot  be  a  prpper  agpnt^ 
particularly  if  heat  be  employed,  for  separating  oxalate  of  lioie 
from  substances  soluble  in  that  alkali,  which  almost  always  coQ* 
taias  carbonic  acid,  or  absorbs  it  during  the  operation.'* — (Jour. 

de  Pharm.)  

Note  by  the  Editor  of  the  Annales  de  Chimie. — The  fact 
observed  oy  M.  Laugier  entirely  changes  its  character  if  we 
suppose  the  potash  employed  by  that  able  chemist  to  have;  baen 
sltg-htly  carbonated,  for  it  is  very  certain  that  oxalate  of  lin^e  i^ 
easily  decomposed  by  carbonate  of  potash.  We  will  ask,  thesre^ 
fore,  if  perfectly  pure  potash  be  capable  of  decomposing  oxalate 
of  lime  either  wholly  or  partially? — ^(Annales  de  Chimie.) 

8.  Analym  of  Pinitej  from  St.  Pardou:^,  in  Auvergne. 

Dr.  Gmelin's  analysis  of  this  mineral  gives  its  compositioa  as 
foliovtrs : 

''  Silica  . . . . , 55-964 

Alumina  (with  traces  of  lime) 25*480 

.'  Potash ; .     7-894 

Soda.  ..;......;.'..... 0-386 

Oxide  of  iron 5*512  " 

. ,   Magnesia,  with  oxide  of  manganese 3-760 

Water  with  an  animal  matter 1'410 

••n.i'tv       .      •     :.  100-466.      :■ 

F|x^qrjc  ^id  was  sought  for,  but  not  fpupfl-    T^^  p^ecedi^g 
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re&tilis^^iDiirGmelin'fiophiicttii  prove  such  an  s^ffiiu^  between 
piaite^jitiii  iBioa^  in  .regard  to  chemical  compositionj  thf^t  Ihey 
cBxt  no  longer  be  considered  as  geoerically  separate^  '^  Th^ 
cifcilidietance.tbat  pinite  contains  no  fluoric  acid  cannot  be  co]»« 
sideredas  an  essential  difference^  when  it  is  observed  that  even 
those  vamties  of  mica  which  occur  in  primitive  limestones,  con** 
tainivery  little  of  that  acid,  or  are  entirely  destitute  of  it,  accord- 
ing to  the  experiments  of  H.  Rose:  fluoric  acid  ought  xiot, 
th^efore,=  to  be  considered  as  an  essential  constituent  of  mioaw'' 
— Edih.  Phil.  Joum. 

'>Dr,  Gmdin  gives  the  specific  gravity  of  pinite  a*  2'7675«  at 
4§^  ;•  according  to  Phillips,  it  is  2*98. 

•^  ,    ^      9.  Analyus  of  Cinnamon-st one,  from  Ceylon.  / 

X^(  GcD^lin  has  confirmed  the  accuracy  of  Klaproth's  atater^ 
mie»t  of  the  composition  of  the  cinnamon-stone  (Beitraget  yoU.v*' 
p.  142)  'by  :a  recent  analysis  conducted  in  a  very  difierent  maorr. 
n^i:#<MHi4  ra$ult3;  give  its  composition  as, 

f^ilica 40-006    . 

Alumina  . 22-996 

lime. ....:,  30-673 

'  Oxide  of  iron 3-666      '       ^  ' 

Potash 0*589 

Manganese  .  . , . .' Trace  /  . ' 

'  Volatile  matter 0-326         ^.    ' 


'.  'J 


98-156 


\\r 


JnthecoMrse  of  the  analysis,  Dc.  Gmelin  digested  a  pTecipi7. 
tate^ .which  had. been  thrown  down  by  caustic  ammonia,  in ;^', 
CQf^d arable  excess  of  carbonate  of  ammonia.    "  The  liquid  waa  , 
SQ^^i^^  by  the  filter  from  the  undissolved  part,  and  evaporated.. , 
A|>fbite.l8ub9ta|ice  fell  down.     Considering  the  manner  in  which, 
this  subatltncevbad  been  obtained,  one  might  have  taken  it  for.; 
gblQine^^iUriq,,  or  zircon,  but  it  was  pure  alumina;  andwheu. 
di^oJtvedin  sulphuric  acid  .by  digestion,  and  mixed  with  a  little 
asw»pnia?  .it  crystallized  entirely  mto  alum.     It  follows,  henc^, 
tU)8ft;l\vfekea  almnina  is  precipitated  by  means  of  carbonate  of, 
ai^uaonia^  it  is  not  advisable  to  add  the  latter  in  great  excess.^ ' 
aid  that. the  .common  method  used  to  separate  glucine  froi^^ 
ahuimna  does  not  yield  it  pure." — (Edin.  Phil.  Joum.)  ...  ^ 

Mineralogy. 


i' 


:    .  1 Q*  Sirigular  Form  of  Crystals  of  $ahlii€.        , 

*^Prt>fe  SilKmaii  found,  near  Greenwood  Furnace,  iiiMn^roe^i^ 
afebui'20tinlesso\ith  of  Newburgh,  in  a  sm^i  excttvation<'WbiKJh>i 
h^fl'^'been  4ade  in -searoWng  for  iron  twte,  cifystl?ds  oJ  gteiA^ 
aigit^^iWHfeirawrty  called  saWite,  in  a  r<icH  'Irtftt^dly  dwrf-^' 
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p($!^d  bfaugit^^  natatally  ditided  liy  fia6a]^^iIlto>frftgOletlt» 
ea^y  separated  by  the  pickaxe;    The  soil  was  strongtyunpiNrg^  i 
nated  withoidde  of  iron,  and  probably  carbonate*  of  limcL  mI^qk 
crystals  were  generally  found  on  the  edges  and  sarfacefr  olAbe  i 
fragments^  but  sometimes  imbedded  in  carbonate  of  lime;  ^thor 
latter  have  generally  a  deeper  green  colour  than  the  fornnarf   .-'^  r. 

^^  A  vein  of  green  mica^  about  one  foot  in  breadth^  and  flevend  \ 
fe^t  in-depth,  passed  through  the  rocks,  on  the  borders  of  wkicb. 
nearly  all  the  crystals  were  found.  When  first  takeafronrt)^ 
earth  they  broke  with  great  ease ;  on  exposure,  they  sOOn  hfard-^ 
ened,  and  when  perfectly  dry  became  quite  firm.  Their  siae 
varies  from  extreme  minuteness  to  five  or  six  inches  in  mcum<- : 
ference ;  their  length  from  three-fourths  of  an  inch  to  three 
inches ;  but  some  are  both  longer  and  larger.  It  was  not 
uncommon  to  find,  on  breaking  the  larger  crystals,  sttmH  himpls 
of  oxid'^  of  iron  and  specks  of^mica  within  mem,  and  in  some  r 
cad6ssik^ided  crystals  of  mica  enter  the  fiides  of  the  sahlite 
ciystals.  Of  the  number  of  these  no  estimate  can  be  formed;  ' 
there  are  thousands  about  the  size  of  the  finger,  and  myriads  of 
those  which  9^e  smaller.  The  positions  of  the  clusters  are  very 
variable ;  some,  as  has  been  remarked,  are  on  the  comers,  edges, 
and  surfaced  of  the  fragments  of  the  siugite  rock ;  others  lie  in 
nests,  like  geodes  within  the  surface.  The  crystals  are  grouped 
together  in  numberless  fantastic  modes,  intersecting^  lying  on 
and  passing  through  each  other  at  all  angles,  usudly  without 
producing  any  alteration  in  their  respective  forms.  When, 
however,  one  passes  across  the  truncated  edge  of  another,  an 
alteration  in  tiie  depth  of  the  truncation  is  often  the  conse- 
quence. Fr6m  a  similar  cause,  and  sometimes  without  al^ 
apparent  one,  a  very  different  and  lingular  appeatahee  is  <exbw 
bited— re-e«^eWwg  angles.  These  appear  sometimes  instead  of  a 
truncation,  and  sometimes  in  the  middle  of  one.  In  botti  tbeSis 
instances,  the  faces  containing  the  re-entering  angle  are  parallel 
to' the  sides  of  the  primitive  parallelepiped.  Gccasionally  such  ' 
anlaiigle,  rery  obtuse,  is  produced  by  a  truncation  passing  only 
psUt  of  the  way  across  the  edge,  when  of  course  the  angle  is 
contained  by  one  face  of  the  primitive,  and  the  face  forming  the 
partial  tt  .<&cation.  It  is  not  often  that  more  than  one  of  theise 
angles  is  found  on  a  crystal ;  occasionally  two,  which  are  &tit>* 
rany  on  opposite  edges  of  the  primitive  though  I  hbve  fouad 
one  or  two  where  they  occurred  on  adjacent  oned.  A  perfeet 
motion  of  all  these  cases  will  be  conveyed  by  sections  parallel  to 
the  base.  (See  Plate  XXXII,  figs.  1,  2,  3,  4„  and  6.) 

"  Crystals  of  the  form  indicated  by  fig.'3,  occur  morefirequently 
th#ii-tM''^t}|ers»    It  has  eleven  faces.    Fig.  4  shows  one  witn 
foUfntan^i    IThe  ^te^inations  of  these  crystals. ace  Uke  tho^e. 
w^^ali^  flifgHl^^^ided,  and  from  an  inspectioa  of  Jbe.laa^inj^, 
wti^elTatlq^^^iil^tly  ¥isible>  th^y  seem  to  J^e'iflH^(le  ^rysta       I 
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am  ^ware  that  venters  on  crystallography  do  not  nAnA^  the 
.^xisteoce  of  lerentering  angles  in  single  crystals;  but  I  mu§t 
own  my  inability  to  46tect  any  signs  of  those  which  I  speak  of 
being  4oubb^ 

/'  rhere  are  also  spme  instances  of  peculiarity  in  theform^  qf 
summits  which  it  giay  be  worth  while  to  notice.  I  can  think  of 
^Q  bettjer  w^y  to  giv^  a  just  notion  of  that  to  which  I  refer  than 
the  following : — buppose  a  person  to  be  forming  a  crystal  by 
placing  laminsB  of  (he  proper  form  upon  each  other,  till  he  had 
commenced  forming  the  summit  by  laminae  of  smaller  dimen- 
sions ;  but  i^fter  the  summit  was  partially  formed  should  deter- 
mine to  carry  the  crystal  higher  in  a  form  similar  tp  the  lower 
party  and  after  having  done  so  for  perhaps  half  an  inch,  should 
then  finish  with  a  summit.  In  some  cases  the  appearaace  is  as 
if  this  process  hpid  been  repeated  the  second  time  before  the  ia§t 
summit  was  foroijed.  The  partial  summits  are  sometimes  like 
the  ultimate  ones,  sometimes  unlike.  It  is  impossible,  however, 
within .  the  limits  of  this  paper,  to  notice  all  the  interesting 
appearance's  exhibited  on  these  crystals.  0f  them$elve^/  they 
might  form  a  copioiis  volume  for  the  crystallographer  to  study." 
•^-(American  Journal  of  Science.) 

11.  ^merkan  Jjocalities  of  certain  Minerals  and  Famk. 

A  new  variety  of  quartz  has  been  found  in  Chestier,  Massa- 
ehussetts,  by  Dr^  Emmons.  It  is  distinctly  laminated,  the  fplia 
separate  by  a  blow,  like  those  of  laminated  calcareous  spar.  It 
is  partially  translucent,  though  the  faces  of  the  laminae  have  nqt 
a  perfect  crystalline  smoothness,  and  are  marked  with  oblique 

(^trib. 

Prismatic  mica  occurs  in  Chester,  in  fine  filaments,  which 

fradually  pass  into  rhombic  prisms.  It  is  abundant  and  beauti- 
il.  The  fibres  are  often  '^  as  delicate  as  those  of  amianthus/' 
Cummingtonite, — Prof,  Dewey  has  given  this  name  to  a 
variety  of  epidote,  found  at  Gummi'^'^ton,  Massachussetts.  "Its 
colour  is  grey,  sometimes  with  a  famt  reddish  tinge,  unless  when 
acted  on  by  the  weather,  when  its  colour  is  yellowish.  It  i$  in 
indistinct  prisms,  with  oblique  seams  like  zoisite,  and  in 
radiated  or  fascicled  masses,  which  are  composed  of  slender 
prisms.  Lustre  somewhat  shining  or  pearly.  It  is  ^trly  as 
bard  as  quartz,  and  sometimes  makes  a  slight  impression  upon 
rock  crystal.  Before  the. blowpipe  it  blackens,  and  a  small 
portion  ipelts,  when  the  heat  is  very  great,  into  a  black  $lag, 
which  is  attracted  by  the  magnet,  its  point  of  fusion,  seems  to 
be  abput  that  of  zoisite.  After  allowing  for  some  absorptio]^,  the 
specific  gravity  may  be  taken  as  about  3*42.  It  is  so  pecuhai  a 
mineral,  that  it  deserves,  even  as  a  variety,  a  partieularniMi^e* 

^  With  quartz  and  garnet,  it  forms  a  large  ma4i»  inOimlKMng* 
ton.    Ilie  cavitiss  in  the  roek  contam  pulverul^t  Mlj^iilr  of  a 


4ifiy  greepidh  cplour;  and  mUiute  crystals  of  magnetic  ox^4^  of 
ifon  ^re  aUo  fcmad  ipi  it." 

. .  f^  Pjftfllit0, — -Thi^  rare  mijier^l,  not  hithprtp  found  on  ]thi§ 
/Gpntiq^nt^  qccuf8  on  the  nor^h  shore  of  L^ke  Ontario,  on  t)^i^ 
l^^Qh  in  &0D^  of  York,  the  capital  of  Uppe^  Canada.  It  is  a 
T.oUed  laass  weighing  about  a  ton,  and  has  much  glassy  tremor 
Jit/B  interspersed,  and  two  large  veins  of  irregular  shape,  of  aQ 
aggregate  of  actynolite  and  calcareous  spar.  Close  to  this 
bowlder  lies  a  still  larger  pf  the  pphicalcic  family  (a  term  used 
i>y  jthe  Fr.ench  geologists  to  designate  a  rQc]v  composed  pf  m»^T 
hie  and  serpentine)  from  Grenyille,  or  Gana^pque,  and  striewo 
^Qui^d  ar^  loos^  greenstones,  si^niles,  and  spme  Labrjeidpr  feld- 
spar." 

Th^  seiE^ondary  ]iin^eston.e  pf  the  St  Lawrence  and  its  lakes,  is 
particularly  rich  in  the  nupaber,  npvelty,  and  beauty  of  its  organic 
r«fpai>ns.  Jn  addition  to  many  wh^ph  are  uiiknoii^'n  lelsewhere,  it 
.  abounds  throughout  its  vasi:  extent  in  those  fossils  which  ar^ 
fuppp^ed  to  characterise  the  carboniferous  limestone.  A  great 
many  of  these  substances  have  been  described  in  the  second  part 
pf  the  sixth  yolun^e  of  the  Transactions  of  the  Geological 
Society.  No  impressions  of  fish,  pqr  of  vegetables,  have  hitherto, 
according  to  Dr.  Bigsby  (from  whose  paper  this  part  of  ou^ 
j^tr^t  1$  taken),  been  discovered  in  the  Canadas. 

The  fossils  enumerated  by  Dr.  Bigsby  are,  Trilqbite,  aa 
ieiu^eedingly  numergus,  and  alinpst  universal  family,  always 
f^nnd  iu.frdgn^e^M;  but  not  unfrequently  containing  the  greater 
part  of  the  fossil,  with  the  remainder  lying  close  by, 

*f  I  have  by  me  at  present  a  fine  but  injperfect  impression 
from  the  cast  of  an  undescribed  trilobite  fvqm  the  is^es  on  the 
north  shore  of  I^ke  Hurpn..  It  is  a  pretty  ex^ct  oval,  ratjier 
«j3c^eding  five  inches  in  length,  and  two  and  a  half  in  breadth. 
Tb«  total  length  appei^^  to  have  been  six  inches.  It  is  not 
plear  which  end  represents  the  f  bouclier ; '  except  we  judgf 
firom  the  position  ot  the  ^.rticulations,  which  are  eleven  in  nub? 
ber,  each  one-fifth  of  an  inch  brpad,  the  upper  one  being  aa 
inch  and  a  half  from  the  summit  of  the  supp9J$ed  bpuplier/  Of 
,ibe  three  lobes,  the  niiddle  ope  is  much  the  largest,  thatpn  ^apb 
§ide  being  only  five-eighths  of  an  inch  brpad,  and  being  no( 
,<}«iite  sp  protuberant  as  the  first  mentione(j  Jpbe,  which  itseu'haa 
ajoQioderate  and  gradual  cQnve:^ity.  All  parts  pf  this  remain  are 
iu}l  of  sniaU  transverse  curved  tracings,  n^ore  pr  less  parallel  to 
.    each  other." 

t         Amimnite.'r-CsL^U  of  ammonites  a^i'e  found  Ofi  the  jshpres  of 

.  f    4faei^k^  Huran,  Simcoe,  and  Ontario. 

.  ,  ,  i ' ,  Orf Aec^flf|^iVe5.-r7-Found  everywhere  in  ^mn^eiwe  quantitiea,  In 
/.J^kja;Hn«pin  they  sometimes  occur  five  feet  long,  but  in  tfaa 

^>ibl^6iof  thp  Wop4§  aad  Lake  Simcoe,  little  more  tl^^n  ati  inch 

\i  m*ks^^k^  /f'-M^f^  Dela£eld's  aoIle«tiot)  ji^^toina  a  flatten^ 
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ortboceratit6*?£^om.  Lttte  Hifi'OD,  Mven  inches  long;  tiesoiy  twe 
inches;  breald;  ati  one  ^nd,  and  one  inch  and  a  quarter  ^t  the 
other.  One  face  of  the  foseii  presents  the  usual  cellular  'dtvi^ 
siona;  but  the  reverse  exhibits  the  appearances  exhibited  in 
fig!  12  (PL  XXXII).  At  the  larger  end  of  this  specimfen,  the 
siphuncle  is  of  great  magnitude ;  but  at  the  smaller,  it  is  not 
much  ftiore  than  a  quarter  of  an  inch  in  diameter.  Itaf  ehambefs 
are  very  ^nfequal,"    » 

"^^'The  i^les  on  the  north  of  Lake  Huron  possess  a  curious  and 
ooiftplicated  chambered  shell  which  approaches  nearest  to  nA 
ortfapc^e^ratite.    There  are  at  least  three  varieties.''  •        ' 

;0[maf/arii».-**'Three  specimens  of  C.  quadrisulcata  were^fottad  ' 
at  the  £dls  of  Montmorenci.  '   , 

EUonkphalus,  Trdchus,  and  Turbo ^  are  the  only  un^bamberclc} 
uniValveis  that  Dr.  Bigsby  found  in  Lake  Huron. 

Terebratula  abound  everywhere.  The  most  common  speciisi^ 
are  T.  bicarinata  of  Lesueur^  and  T»  «uhrotunda. 

ProdMC^.-r-Abundant  in  almost  every  locality.  They  are 
often  of  chert. 

Encrinw.— rE.  prominens,  E.  verrucosa,  and  E.leevis,  together 
with  pentacr^nital  columns  aire  plentiful  every  where,  but  rarely 
with  ramifications  or  stomach. 

Caryophyllia  have  been  found  in  great  numbers  in  the  south 
of  Lake  Erie. 

TurbinoUa* — ^This  species  of  madrepore  abounds  in  tjhe  Lake 
of  the  WoodSf  and  the  great  lakes,  out  is  much  more  rare  at 
Montreal  and  Quebec. 

^straa.^A ,  basa/tiformis  in  the  limestone  of  the  river  Detroit? 

Cellular  and  chain  madrepores,  tubipa  strues,  and  ramo^a, 
retepores,  and  flustra,  are  in  great  abunoance  everywhere. 

Nine  varieties  of  a  new  genus  of  madrepore,  having  the  form 
of  a  vertebral  oolamn,  sometimes  two  feet  long,  were  discovered 
at  the  Manctoulines.  of  Lake  Huron,  by  Mr.  White,  tbe^medical 
officer  of  tbid'  British  military  station  on  Drummond's  Island. 
They  have  befeh: described  in  the  Geological  Transactions. 

^'  The  following  shells  are  known  only  ii^  the  more  recent 
formations.  The  delicate  bivalve,  the  lingula  (crag,  London 
clay),  occurs  in  considerable  numbers  among  the  trilobites  and 
orthooeratites  of  Lake  Simcoe,  and  in  well-marked  specimens. 
They  are  oval,  or  suboval,  and  rather  longer  than  half  an  inch. 
Theyary  ctistk  which  frequently  ^  retain  the  original  shelf^fd 
glos^  hair-bto\^  colour.  /      •    '.' 

(<^  MiJ^dSay,^  of i^hiladelphia  (to *whom  I  am  under. many ^bK- 

Sations),  nro&ounced'Witn  great  hesitation,  onfuscottUt  of  aocfi^  : 
entid  deraets,  ^or  tiie  concealment  of  the  hinge,tupdajwhat!hb>  i 
siippon^'to  be'the  ol^eaceous  univalve,  calyptcaea  .(crag  dbo«e:*v^ 
Looldcni  '<SUxy)y  from  Lake  Simeoe,  an  uaie  ^jmhwk^  z&p&^aiq 
mfiilQS'(c5nil^v)lig/.4iCi),  Jioth  fk>m  the  RO¥tb-«a8tioi6aBttQlf)IfidiB»ff 
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HoRin  |i^2rfpbfi3a  (lias),  from  Lakes  Saperior'aii^  BJiatM^j^^^Mj^; . 
(lia^,  (Ime^  Simcoe,  and  sanguinolaria^  Rwer  iioiiiberyi  tjaUeru 
Ontatto;''^^American  Journal  of  Science.)   '        >-  '     -f.-      ;  dr.; 

\2^^^nali/^!^sbf,Chrysobevvlsfrom  Haddam^  in  Connj^cUcu^,  Vfi^lf\ 

and  Brazit     By  Mr.  H.  Seybert,  '       \^ 

,T^.  HaddsMH  chrysoberyl  occurs  in  a  coarse-grained  ^ranll^j.rt 
in  which  the  predominating  ingredient  is  albite^.  andiis  c^^Oirr:, 
cif^ie4  ;with.greyish-<juartz,  manganesian  garnet,  land  beiyL.jThe 
nuiner^  was.  extremely  refractory  when  fused  with  caustictpot^l^  . 
an  effect  ascribed  by  Mn  Seybert  to  the  gluciaa:  being  misic^^ 
wiitb  a  very  small  portion  of  titanium.  He  succeeded  i^  ;e^otiog 
its  decomposition  by  repeatedly  fusing  it  with,  ccmstio  potaabv r. 
anKt^ht^  th^  alkali  had  no  further  lotion,  caldning  .ttie .  i^si* 
duum  several  times  with  nitrate  of  barytQs»    His  resulto  give:.«iU| 
compias^ioa  as. follows :  .,  .w  ;\ 

Moisture 0-4d     '      V.  '' 

"     V    Oxide  of  titanium l-OO      '^ '     ' 

Glucina 15-8l[)       ''   ^     ''' 


.'  f 


Sirica.  ,......; : .:4-0fO^^"  '^^ 

'•.''"    Alumina.  ........  • ..;;....  73-60       ";*^' 

Frotoxide  of  iron ..•'....    3^38  '«  - 

98-ltJ    '     "  ,'  • 
•>^^-^  ~  'toss  ;. •  l-8tJ^   '"''*  ^ 

llli'.  Seyt^rt  found  the  chryspberyl  from  Brazil  to' consi^tptj 

Water ...; ......    0*66©  >    r  ]  ** 

r  :•     '  'Oxide  of  titanium  . ... . .... . . ;  i :  /.    UrGSS"  -  'u  •  '^. 

^"*         GhiWfta ; .  i . . .'.'  IfrOOO  '^  -r*  V     k: 

^(^    '     ISilica  ...;;. ;  /. : ;.......;..-    6^999   ^  */  ^/'i  i ;. 

i—'     Alumina...:....... :.;  .•  ;'e»6S«t  ^^  ^n-ff^: 

^Prdtdxide  6f  iron ....;..    '4t9^*  •  /  »r»  /HI 

•    '^  Loss.  ;........ .'U     1^870  -  '  ''i  " 

'•      .    .  ■     ■  >  i 

{.  :  .■  .  ,  ...       •    .  A00-00a„  .  .• , /.,r 

^j'  (American  JourniBLl' of  Scitoc^;)^^*-^ 

'i%^\SM^cription   and   Analym  of  Sillipuimte,.  a  ^cy)  Mi^efai 
from  Say  brook,  in  Connecticut ,  U,  S,     By  Mr.  QvT.-  ^PF^.r,i 

-This  mineral  Ifias  been  mistaken  for  dnl;hoph^Uiteyja<)dii  d6 
caRedi  la  ♦tk©  last'  edition  of  Cleavelatid^s'  Mixbev»ibgy4^ '  Its  i; 
cdduris^airfc.  grey,  passing  into '  dove  browti.  '  It -Ojccftits  (iiirtt  h 
yeaaodC  guar):z|  penetrating  gnei^^/ ciystatlitsed  an  rhtnhboidrtr. 
prispia^iwlMtHseeingles  arje  about  106^  30' and  7SPiO'%^ti^ iodi^  1 
n-dftilhiFdBt^^ba^  to  Mie  axir^ftiiid  piism  batifg  ^ifeotttiH-ilSStuiitrti 


3lff  Scientific  NtiticeB^-^Mtscellaneous.  (Oc?* 

had  bu4  o^  cl^avase  which  is  parallel  to  the  longer  diagooal  of 
the  pri$m.  The  sides  and  angles  of  the  crystals  are  frequently 
rounded. 

It^  hardness  exceeds  that  of  quartz:  even  topaz  may  be 
scratched  by  sonae  of  the  specimens.  It  is  translucent  on  the 
edges,  and  in  small  fragments  ;  it  is  brittle,  and  easily  reduced 
to  powder. 

Its  fracture,  in  the  direction  of  the  longer  diagonal,  is  lamellar, 
and  displays  a  brilliant  lustre ;  the  cross  fracture  is  uneven  and 
splintery. 

It  does  not  become  electric  either  by  heat  or  friction,  nor  givo 
any  indications  of  magnetism. 
Its  specific  gravity  is  6'41. 

Before  the  blowpipe,  it  is  infusible  per  se,  and  also  when 
heated  with  borax. 

The  nitric,  muriatic,  and  sulphuric  acids,  have  no  action  0|1  its 
powder. 

From  Mr.  Bo  wen's  analysis,  sillimanitp,  is  composed  of 

Water 0-510 

Silica 42-666 

Alumina 54*  II I 

Oxide  of  iron 1-999 

Loss . 0-714 


I »« 


100-QOQ 
(American  Journal  of  Science.) 

Miscellaneous. 

14.  Extraordinary  Extent  of  th^  Baise  and  Flannel  Manufac" 

ture  at  Rochdale, 

*^  In  th^  't<Dwn  of  Rochdale  and  the  adjacent  villages,  there 
are  manufactured  every  week,  of  flannels  and  baizes,  about 
20,000  pieces,  of  46  yards  each,  making  47,840,000  yards  per 
annum.  It  is  supposed  that  17,840,000  yards  are  exported; 
the  remaining  30  niillions  of  yards  are  ponsumed  in  the  United 
Kingdom,  being  an  average  of  1^  yard  for  each  individual. 
Some  good  flannels  are  manufactured,  in  Wales  ;  a  few  coarse 
ones  at  Keswick ;  and  some  other  towns  and  villages  in  the 
kii}g.dom.  ,A  few  are  manufactured  on  the  Continent,  and  works 
for  that  purpose  are  now  erecting  in  America;  but  the  whole  of 
the  flannels  manufactured  on  the  globe,  besides  those  manufac- 
tured in  Rochdale  and  its  immediate  vicinity,  are  nojt  equal  iqi 
qnaq^ity.tQ  itho^e  qi^de  therp.  The  price  qf  flannels  i^  6^.  to  ^s. 
per  yard  ;  and  the  avj^rage  ipay  be  stated  at  from  \Zd,  .to  14^, 
pM:ytrdt;.  so  jthat  the  annu^il  value  of  the  manufacture  xnay  .be 
9lat)«d  >iLl  about  6,000,000/.  oterliag.  The  wool  costa  f^ally.  oa«^ 
half  of  the. wholesale  selling  price ;  the  oil,  labour,  and  finislubg^ 
8u).  iconstitute  nearly  the  other  haif."rr(Sdin«  Fhil.  Jour.) 


1624.]  New 'detent^  Ikokt,.       ^  h\f 

15,  Blectromagmtic  and  Galvanic  Exferimetits.,  Bf  t)i.  Hare. 

If  a  jet  of  mercury,  in  ijoiftihunictitiba  with  dtie  pble  of  m  very, 
large  calorimptor,  is  made  to  fall  on  th^  poles  oT  $  ¥eiy  latge 
horse^shde  niagnet  communicating  with  the  other,  the  ni^tallio 
.stream  will  he  curved  outwards  or  inwards,  acco'fdingly  as  bne 
or  the  other  side  of  ihe  magnet  may  be  exposed  to  the  jei,  or 
as  the  pole  communicating  with  the  mercury  may  be  positive  or 
negative*  When  the  jet  of  mercury  is  jnade  .to  fall  just  within 
the  interstice  formed  by  a  series  of  horse-shoe  magnets, 
mounted  in  the  usual  way,  the  stream  will  be  bent  in  the  direc- 
tion of  the  interstice,  and  inwards  or  outwards,  according  as 
the  sides  of  the  magnet,  or  the  communication  with  the  galvanic 
polesy  cpaj  be  exchanged.  The  result  is  analogous  to  tbfse 
obtained  by  Messrs.  Barlow  and  Marsh  with  wires,  or  wbeelsu    . 

Itiis.  well  known  that  a  galvanic  pair,  which  will,  oainuner* 
sion  in  an  acid,  intensely  ignite  a  wire  connecting  the  zinc  a^nd 
coppe^r  'Surfaces,  will  cease  to  do  so  after  the  acid  hsid  acted  on 
the  pair  for  some  moments,  and  that  ignition  canndt  be  repfb-i- 
duced  by  the  same  apparatus,  without  a  temporary  r^movfltl  frotri 
the  exciting  fluid. 

I  have  ascertained  that  this  recovery  of  the  igniting  power 
does  not  take  place,  if,  during  the  rerhoval  from  the  acid,  (he 
galvanic  surfaces  be  surrounded  either  by  hydrogen  gas,  nitric 
oxide  gas,  or  carbonic  acid  gas.  When  surrounded  by  chlorine, 
or  by  oxygen  gas,  the  surfaces  regain  their  igniting  power  in 
nearly  the  same  time  a^  when  exposed  to  the  air. 

The  magnetic  needle  is  nevertheless  much  more  powerfdlly 
alfected  by  the  galvanic  circuity  when  the  plates  hav€^  *bfeen 
allowed  repose,  whether  it  take  place  in  the  air,  or  in  ftnjr  of  th^ 
other  gase^  above  meiitioned. — (American  Jottrhal  of  Sbiehce".) 


Article  XVIIL 
NEW  SCIENTIFIC  BOOKSi 

PREPARING   FOR   i»UBLICATION. 

A  Translation  of  the  Travels  of  the  Prussian  General  Paron  M[mu- 
toll,  in  L^bia  and  Upper  Egypt;  illustrated  with  Maps  and  Plates.    . 

The  First  Volume  of  the  Lectures  of  Sir  Astley  Cooper,  Bart,  oh 
tnerrinciples  and  Practice  of  Surgery,  as  delivered  at  St-  Thomas's  and 
Guy's  Hospitals. '  With  additional  Notes  and  Cases,  by  Frederick 
Tyrrel,  Esq.  Surgeon  to  St,  Thomas's  Hospital. 

A  Practical  Treatise  on  Prisons,  and  an  Inquiry  into  the  Duirm 
and  Perplexities  of  Medical  Men  as  Witaessecr  in  Cdiirts  of  Juaticfe 


«; 


JUST  PUBLISHED. 

•Bees  on  Tic  Doloreux.    8vo.    78. 6d. 
Miuiendie's  New  Remedies,  with  Appendiit.    5s,  6d. 
Hafloran  on  Opthalmia./  9^.  ,  v 

Manuale  Medicum,  or  Medical  Pocket  Book  for  Students.    6s. 
Thomson's  London  Dispensatory.    8yo.     I5s. 
The  Youn^.Bl^weir's  IVIk)mti»r».  tbti]|ir}^^  Summary  of 

the  Arty  with  a  Series  of  Cautionary  Precepts,  &c.    8vo. 


Articu^  XIX. 


.■i  \\ 


NEW  PATENTS    -""" 

yfii.-  Jewrres,  Havanah  Mills,  near  Congleton,  silk  ififower^  and 
£.i>ra^e&rd^  Congleton^  watch-maker,  both  in  thfi^com)^  of  Ches- 
teff  for  their  invented  method  of  making  apparatus  .for  the.  purpose  of 
Coding  silk  and  other  fibrous  materials. — July  29. 
.  W.  Wheatstone,  Jermyn-street,  St.  James's,  mo^c  ^slfer,  for  his 
ia^iRDtion^  of  improving  and  augmenting  the  ton<^s  of  ^iano-fortes, 
Of^ans,  and  euphonons.— July  29. 

J.  Price,.. Stroud,^Ioucester,  engineer,  for  certaiaimpvofementg  in 
the  construction  of  spinning  machines. — Au£.  5. 

.G.  Graydon,  Bath,  Captain  in  the  Royal  Engineers,  for  laventing  a 
new  compass  for  navigation  and  other  purposes.^^— Ai^.  5% 

W.  Johnson,  Great  Tothan,  Essex,  for  inventing  a  mef^i»;of  evapo- 
inting  fluids  for  the  purpose  of  conveying  heat  into  buildUngsfor  manu- 
mcturing^  bprticultural,  and  domestic  uses,  and  for  heating  liquors  in 
4i8tilling,.l2rewing^  and  dyeing,  and  in  making  sugar  and/sdlt  with 
reduced  expenditure  of  fuel. — Aug.  5* 

.  J.  Perkins,  Fleet^street,  engineer,  for  certain  impr<oveipents  in  pro- 
pdling  vwels. — Aug.  9. 

J.  Fussell,  Mells,  Somerset,  edge-tool*maker,  f4yr  his  improved 
qciethod  o£.heating  woollen  clpthi  for  the  purpose  of  giving  it  a  lustre  in 
d^sing.-T-Aug.  il. 

H.  Schroder^  Hackney,  broker,  for  his  invented  new  filter. — 
Aug.  11.  ..^ 

J.  Vallancei  Brighton,  for  his  io^proved  method  of  ahsjiracting  or 
carrying  off  the  (%aloric  oF.  fluidity  from  any  congealing  water  (or  ic 
may  be  other  liquids) :  also  an  improved  method  of  prodncing  intense 
cold:  el|aa  method  of  applying  this  inveniion  so  m  to  make  it  avail- 
able to  purposest  with  reference  to  which  temperatnres  about  or 
below  the  freezing  point  may  be.  rendered  productive  of  advantageous 
effects,  whether,  mimical,  chemical,  or  mechanical.--^ Aug>  28. 

J.  Neville,  High-street,  Soutbwark,  engineer,  and  W.  Buak,  Broad- 
.strept»  ibr  certain,  improvements  in  propelling  ships'  boats,  or  other 
^^i^iseis,  or  floating  bodies.*— Sept*  16. 
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Article  XX. 
METEOROLOGICAL    TABLE. 


I  >> i 


\r 


Barometer* 

TVERMOMEtER. 

»884. 

Wind. 

Max. 

Min. 

Max. 

Min. 

Evap. 

RaiD. 

8  th  Mon. 

« 

i-^,A^^.  1 

N  •  W 

30' 13 

29  82 

63 

43 

'  _  • 

•lO 

-;•...  :?-^ 

N  W 

30- 14 

3011 

75 

55 

^.mm 

I 

1-  :;-.  ,;  J  3 

S   W 

30-11 

30^01 

75 

56 

^^^^^ 

11 

4 

N 

30*01 

29'89 

72 

58 

■A^    .     f 

o(y 

..:  '<  -   ..5 

fN  W 

29-89 

29  81 

70 

55 

'natoft* 

03 

...:ioi   6^s   W 

30H)0 

29-84 

69 

48 

-— 

tt 

7 

N 

30-05 

30-0 1 

75 

52 

.» 

:  fx 

•  '•*-■•'-  >"» 

5  W 

3001 

29*«S 

"JO 

62 

«.^' 

04 

9 

W 

^9^ 

^9'86 

73 

52 

.^  ' 

,•  .»  '■ 

^•^ /•>'-•.  f:© 

W 

2,9-97 

29-65 

75 

60 

•9* 

/  J^ 

n 

S^'  ^  W 

t^'^O 

29*65 

75 . . 

56 

a     1 

-^»V  ''  '  -  12 

s  •  w 

^^^^ 

29-90 

75 

52; 

'  -^ 

') 

;;ri:.r  *  .^g 

N  W 

30  12 

29-99 

78 

*r 

... 

00 

'•'  "o-;  14 

N'  W 

30M3 

29«7 

69 

52 

^^ 

* 

...*-^  .'.•:-  l^S- 

s    w 

30*12 

2985 

64 

47 

SMM^B 

56 

16 

w 

2995 

29'-85 

70 

50 

-.-• 

• 

'17i«   W 

2.9-85 

29-82 

10 

52 

^— ^^  ' 

12 

IS 

w 

2991 

29-82 

66 

56 

-50 

•  ,'* 

■  19'N   W 

29,94.- 

29-9i 

69 

55 

— 

'05 

'  ^'  '   «0 

s 

29*95 

29.90 

71 

59 

— 

04 

21 

N  W 

30- 15 

2990 

72 

52 

f 

pf 

-  -^25 

^ 

30-^3 

30-15 

70 

49 

1^ 

w      • 

23 

N 

30-34 

30-23 

72 

46 

... 

'"  :.  ■■'^ 

::•"  --Jl. 

N   E^ 

30*42 

3034 

^ 

48 

.» 

-•  •   '  251  N 

30-42 

30-40 

76 

49 

,   J 

••^O'N  -E 

30-40 

30^38 

73 

52^ 

.^   : 

\     * 

•--•-  '  S7;N  '  E 

3C*38 

30^14 

7» 

55 

•75 

• 

2S'?V   E 

30-14 

30'06 

77 

50 

'  *-m 

^ 

1  -  . .  .^i-  E 

30'06' 

30  04 

• 

82 

58 

.*■  •  • 

84)' S   E 

3004. 

30-03 

80 

60 

• 

» I . 

N 

30M1 

3003 

76 

55 

•35 

/    ■ 

30-42 

29-65 

■  82 

48 

■  «-95 

!PKH- 

The  <4i9ervatioi»  in  eadb  Une  of  the  table  ajmly  to  a  period  of  twcotj-fimr  hcnuiSi 
btginniTig  jEt  9  A.  M.  on  the  day  indicated  in  the  ftnst  oofaunn.  A  dash  denotes  tlwt 
the  TSRuft  i»  induded  in  the  next  rollowing  observation. 
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BEJtfAfiks* 


Eighth  Month,-'  I .  A  gfntk  fain  till  ^.oon*  S.  Fine.  3.  Fim  dftj  f  nm  at  night. 
4—7.  Cloudy.  k.^daUAy^  wiOi  tbowen.  9.  Fbie. :  10.  Cloud|^  and  fina. 
11,  le.  Fine.  13.  Showery.  14.  Fine.  15.  Itain}r.  16.  Fiii^f.  17.  Fine  6aji 
fain  at  night.  IS.  Day  fine :  a  thunder  storm  about  liz,  p.  in.  19.  Qoody. 
SO.  Overcast.   21.  Showery.    22— Si.  Fine. 


RESULTS. 

*  • 

Winds:    N,  6;  N£,4;  £,  1;  SE,  I  ;  S,l;  SW,  7  ;  W,4;  NW,  T. 

Barometer :  Meitn  height 

For  the  month. « . , 80-032  inches, 

~  For  the  lanarpetidd,  ending  the  17th 30*030 

Foi>  14  days,  ending  the  11th  (moon  south). S9-92T 

For  14  days,  ending  the  25th  (moon  north) 30*051 

Theitoometegr:  Mean  height 

Forthemonfli ...^i. ,..  62'467* 

For  the  lunar  period •••••  62«4S3 

For  31  days,  the  sun  in  Leo. 62'33S 

Evaporation 2*05  in. 

Bain i 2-01 


Lahrator^f  S^rdffbrd,  Ninth  Months  28,  1824.  R.  HOWARD!. 
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PHILOSOPHY. 
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NOFEMBUR,  1824. 


Article  I. 


On  the  Use  of  Gold  Leaf  as  a  Test  of  Electromagnetism.  By 
the  Ray.  J.  Camming,  Professor  of  Cihemistry  in  me  University 
of  Cambridge. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

OENTLSMSN,  Ca$nbHdge,  Sept.  81 ,  1894. 

In  the.  instrument  which  I  constructed  between  three  and 
four  years  since  for  the  detection  of  minute  quantities  of  electro- 
magnetism,  the  test  employed  was  the  action  of  the  connecting 
wire  on  a  magnetised  needle  ;  I  have  lately  applied  to  this  pur- 
jpose  the  reverse  principle,  viz.  the  action  of  a  magnet  upon  the 
connecting  wire  by  making  a  slip  of  gold  leaf  a  part  of  the  circuit. 
The  instrument  is  readily  constructed  by  substituting  for  the  two 
slips  of  gold  leaf  in  Bennet'selectrometer  a  single  slip  suspe'nded 
from  the  wir^  of  the  upper  plate,  and  resting  upon  the  metallic 
base. 

Though  not  so  delicate  a  test  of  electromagnetism  as  the 
galvanoscope  above  alluded  to,  jeit  with  even  a  feeble  power,  I 
Snd  it  to  be  very  sensible  to  die  action  of  a  small  hori^e-shoe 
magnet ;  and  it  may,  perhaps,  be  considered  as  an  advantage 
pectttiar  to  this  in^trament,  that  it  exhibits  themagnetic  action 
of  the  closed  circuit  by  a  modification  of  the  same  apparatus 
which  is  nsed.  for  detecting  the  electric  action  of  the  circuit 
when  open .  I  :^m,  Gentlemen,  very  truly  yours, 

J.  CUKMING. 

New^Series,  vol.  viii.  y 

r   ' 

/ 
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32^  Mr.  Herapath  on  the  Solution  of^x^x.        [Nov . 

Article  II. 

On  the  Solution  of -^t*  x  =  x*    By  Jolm  Herapath^  Esq. 
*  (To  the  Editors  of  the  Annals  of  Philosophy.) 

GENTLEMEN,  Cranfordj  Oct.  5,  1824. 

Since  the  publication  of  Mr.  Babba^e  and  Mr.  Herschel's 
beautiful  researches  on  periodical  functions^  the  extension  of 
the  functional  oalQalu»  i|  become  a  subject  of  considerable  ihte^ 
rest.  Among  the  first  and  most  useful  parts  of  functions  standis 
the  solution  of 

4,*  j:  =  a: (1) 

Indeed  this  solution  is  the  hinge  on  which  all  further  inquiries 
must  naturally  turn.  Limitations^  therefore^  in  this  part,  una- 
voidably beget  limitations  in  the  higher  operations,  and  thus 
deprive  the  calculus  of  its  chief  excellence,  unbounded  genera- 
lity. All  the  solutions  of  (1)  I  have  yet  met  with  are  confined 
to  the  evaluation  o(  ^  x  from  positive  integral  values  of  «.  In 
the  following  pages  I  have  sought  the  vame  of  4''  x  generally 
from  the  simple  condition  ^"^  x  cs  x,  without  assuming  any  rela* 
tion  between  v  and  n,  or  any  limitation  to  their  values.  This  I 
have  effected,  first  by  indirect  methods,  as  it  has  usually  been 
done,  and  then  by  a  direct  process  extremely  simple  and  general. 
A  few  observations  suggested  by  the  preceding  solutions  are 
afterwards  added,  respecting  the  number  of  arbitrary  functions 
in  the  complete  solution  of  (I),  which  it  is  hoped  will  settle  tiiat 
important  question. 

Lemma, — ^If +'  x  sz  a  x,  a  x  being  any  function  of  x;  thett 

n 

i},*'  jT  =:  a?'  X  and  4'"  ^  =  «'  x,  whatever  be  the  values  of  p,  «,  v. 

For  since  4-'  ^  is  supposed  eqi^al  to  a  x  for  all  values  of  x, 
+•  must  be  of  the  same  form  as  a ;  and,  therefore,  any  operation 
on  il^'as  a' whole  by  whatever  index  denoted  must  be  identical 
with  the  same  operation  on  «,    That  is  a^  =  (-^y  or  4^* '  J^  =  a^  ^* 

Whence  if  jp  =  -,  4^*  ^  =  «'  ^* 

§  1.  Assuming  a  x  =  6  jr,  we  get 

a*  x  =  6*  X, 
c^  X  ^  b^  X, 


and  generally  •^'^  x  =  b^  x  hy  the  preceding  Lemma  for  every 
value  of  w.    If,  therefore, 

:  '      -  .  4^*  X  =  a*xand  6"  =  1, -'.<  /^ 

we  have  •     "^^ 


4^'  07  ss  1*  •  a;  ...••••«...•  (2) 


I«94.]        Mr.Herbptak6nfhe^S6htiont}ff^m^&  323 

wbiofa  bv  introdudiDg  m  arbitrary  fttBditofn^  according  lo'Mr« 
Babbage  s  methodi  beeomes 

4,«  ;j?  3?  «p->  ^  !•»  ^  a? •  (3) 

for  the  general  solution  of  (1)  whatever  be  the  values  of  u  and  nj 
Whenv  ==  1,  this  expression  gives 

1 
4.jr  db  (p--M*  ^i- ....(4) 

.  Tboit^  QXQi9iI(»ii|  loatbeinaticim  Me*  He^eb?!  has  given  i|i  Mr. 
Babbage's  11th  Prob.  Phil.  Trans,  for  .1816,  a  different  expres* 

fion  for  the  value  of  +  j?  ;  namely,  +  ^r  =?  f'{  (-^  1)*  f  a?} ;  but 
by  what  we  have  shown,  this  is  the  solutipQ  of +"  x  ;=?  -?  ^  no^  pf 

Putting  (3)  under  the  form  for  the  circular  root  pf  I,  w^  b^ve 

n^*  X  =  f "'  I  ^cos  — ^  +   ^—  1  .  sin  -^^)  <P  JT?    ....  (5) 

«  • 

in  which  xis  the  semiperiphery  to  radius  1,  and  A;  isf  any  integer^ 
And  because  cos  X  =  cos  — ^^  x  and  sin  — -  x  a-  -^ 


n 
n~a.>/»  r?i       n  i:  a 


sin X,  if  we  expound  k  by  — r—  the  double  sign  of  (6)  will 

occasion  its  values  to  circulate  and  to  rqti^rn  for  all  n^agnijtude^ 
of  A  into  the  same  which  take  place  between  A  =  1  and  k  ;== 

^or  —^7  as  n  happens  to  be  even  or  odd,  or  between  er  =  o  or 

1  and  tf  =  n  —  2,  the  increments  of  a  being  3.  It  is  alsp 
evident  if  n  be  an  integer^  that  the  number  of  functional  roots 
will  be  fiy  and  if  »  be  a  fraction,  thenumberofroots  will  be  equal 
to  the  units  in  the  numerator  of  this  fraction ;  so  that  if  n  be 
irrational  or  imaginary,  the  number  of  functional  roots  will  be 
infinite.  .  ,       , 

'    This  solution  being  performed  by  the  coefi^cient  may  be  pallet 
the  coetfficiential  solution. 
§  2.  Taking  «  x  s=  x-*,  we  have 


a 
*  3 


a  x  =  X* 


.whatever  be  the  value  of ».    Hence  if  ^  =  1,  and  igjbroducing 
the  arbitrary  function 

4.'x  ss  f-'.f  *'" (6) 

Y  2 


which  jfEBtnothervgaaend  #oltttioaiof  (l\  ^n^  btiag  pbtuned  by 
means  ^thp.e^pgp^tivaay  IkecaUed  thej^nopentiai..^ 

Th^(«^pnent  in  ibis,  case  being  put  under  the  same  form  as 
the  coa^ient  in  th^  former  ca3e,  admits  the  same  observations 
with  fes][ie*ct  to  Ihe  functional  roots,  &c.    We  ma^  combine 
tthiisa^w^BoIitdoDSl,  and  have  v^ 

93nst3cn)f.>';.^  ^:    r        ,    -         ^        1.    ^         •  "  •  v^  .''in 

idi  ,  X -~- >  .  ^4,^.2P^.^-t^l.  ^jpt* ^^  ^7j    .   .  ^;,;^.^ 

in  this  solution  the  coeftcient  1*  may  be^but  is  not  nac€Ssa- 

rily  the  same  root  as  1*  the  exponent;  thatis>  the  indeterminalte 

integers  k  of  the  coefficient  and  exponent  are  not  necessarily  the 

^Mune.    Hence  the  number  of  functional  roots  in  this  expression 

^  IS  n\    F6r  example,  if  «  =  2,  v  =  1,  and  fx-=sx,  the  ntait^r 

*bf  toots  is  four,  '  ^^    ' 

'cj^-'^jg  ygujark,  therefore,  destroys  the  opinion  derived •  from ihe 
analogy  of  algebraic  equations,  nameJy,  tnat  the  functional  equa- 
tion i)^"x  =  X,  n  being  a  positive  integer,  has  as  many  roots  only 
as  n  can  tains  integers.     It  is  indeed,  evident  from.the  nature  of 
arbitrary  functions,  that  the  number  of  functional  roots  is  inde- 
finite, when  the  arbitrary  function  has  its  full  scope ;  but  when 
the  arbitrary  function  is  excluded,  and  not  in  any  way  antici- 
pated, the  number  of  functional  roots  is  the  same  as  the  number 
-  '^of  algebraic  roots  of  an  equation  of  equal  dimensions, '  M  tiie 
^^'pi^ceding  instance  the  arbitrary  function  is  in  pcut  anticipated 
y  «y  tlte  double  solution ;  and  henoe  the  reason  that  themomber 
*'^WfAk][dtiohai  robots  exceeds  those  denoted  by  the  inde^.;  . 
§3.  If  we  set  out  with  a  function  of  the  form 

r  ' 

the  2d,  3d,  4th,  8cc.  functions  will  evidently  be  of  the  s2p(ms.^oTfn. 
And  because  a^byC,  d,  are  indefinite,  any  function  of  this  form 
may  be  conceived  to  be  the  2d,  3d,  or  rth  function  of  a  Uke  form ; 
so  that  if^e  may  suppose 

^^- -^^  ==  fL±i^and>^'x=^^!!^^^ 

,   whatever  be  the  value*  of  r  and  t.  '     *  ..  .  r^ 


i.'i.  ■^-.y 


''it^ii^kamiestly  iiim^^^  whether  in  the  valtfe  bf  4^  rf^n^i^ab- 
atrtute  for  x  the  value  of  i|.'  r;  or  iti  the  value  of  iP4c^W«*»ti- 
tute  for  X  tftfe  YaWte  of  4^^  x  \^  both  res^s  will?  jC)e,^  the  same. 
Muting.  therelfoW  t^Sse  sub^ltuiions,  nn^equRting  thexorre- 
spoQ^mg  terms  oftbe  resiiTls;*we  otftsAa  **'    "^ 


By  (9)  or  (10)  a^  d,  =  a,  d,;  therefiMre,  wben'XiM^^^jdg^f^ 
and  by  (8)  or  (1 1)  at  the  same  tiine  b^  jss  c,.  This  circumstance 
has  been  noticed  by  Mr.  Homer,    If  also  ^  m^so ,  d,  =  oo;  for 

-.sp^^s^  J  ps  -^  =  some  finite  positive  or  negative  quantity. 

Supposing  t  9s  Oy  equas.  (8)  and  (11)  give  a^  ss  o,  d^ss  o,  and 
-  ft'  itf'  i^,  T±±  1,  which  brings  out  the  obvious  case    : .:/ .. ,'    if;  yfxi 

4-  ri  f    -  !-j  /  ,-  .-.  -    -,  -v  ,..■,.,    ,  ...  •       ^ 

j3fifiWS6:wMn  a,H./^      0,  6^+.  =  c^+.,  we  have  0)Uu^;^^%) 

b^  b,  =s  c,  C|.    That  is  the  product  of  any  two,  and,  ther^forei  ^f 

any  other  number  of  the  component  values  of  ft  which  give  a 

resultant  value  fora  r=  o  is  equal  to  the  product  of  two,  or  of  the 

'maine number  of  corresponding  component  values  of^;  fspnse- 

;'i3;ienttyif».=  *,c,=  oo;  for  J  =  ^  =  ^  =  L-         "  v«. 
Assuming  A,  =  ^and  t  s=  (t?— l)r,  we  obtain  by  <8) 

*  -i'.i.;    ....  .       •    .       .        ,^  , 

•  By  [taking  f  aa  (v  —  2)  r  in  (10)^  Again  aubstituiing.t?  -5*  Jl,|br 
If  in  the  pfeceding  value  of  A,  and  putting  U19  value  pff^^^), 
thus  derived  for  its  equal  in  the  sepond  v^ue  of  A^,  w^''^)^ 
have 

supposing /7  =  A,  +  c,  and  ^  =  cr,  rf,  —  A,  c,.    In  like  manner 
^i^fe  ftfitfidihRt  -.v^   ;   :   bj  s^ifi 


A.  ^ 


B.^I^D.^.  -  yD,^^*  o,.  ........  (16) 

where  B.  =  6.„C.  =  c.„  and  D.  =  ^.  Eacbequa.(12),(13J, 

(14),  (15),  IS  evidently  an  equa.  of  diiferences  o|ju|^^.<^ond 
order  with  respect  to  v^  the  coefficients  f^  jfy  being  constant  in 
-datl«lio9  to  thi9.  p,    The.  solution  o£  either  oftKem  (13),  for 
.i3i»sl»^^bj  the  usu^  meth^^^^  '' 

•^TtM^.w  ^tW^t.>/,4  .:t.«>..^«'U  .^\^*ZU,a,  ^:.1.« 


in  wkich  Q>  *Qr  ftre  4)he  Itrbitniry  eodfttantk    Now  if  wft  4$miiiio 

ly.  --  _  f-^^^)*  abd  identify  (16)  with  the  well-known  theorem 

(CDS  t  ± .  V  r-  1  sin  zy^cosvz±  \/  —  1  sih  r  2 
we  g€ft 

2  B,  =  f    '^    T  .  {  Q  (cos  t?  2  +  \/  —  1  sin  V  2)  +  Q,  (ebs  t) 

-V~l8ini;;»)} (17) 

Determining  now  Q^  Q,  from  the  conditions  of  (17)  wh^n 
r  =  5  and  V  =  1,  we  shaU  find  after  due  reductions 


Q.  =  i  + 


{b^  +  c,)  tan  » 


(*,  +  Cy)  tan  & 

And  if  Il>  Ri  be  the  corresponding  arbitrary  constants  in  the 
fcolution  of  (14),  we  easily  perceive  that 

R  =  Q,  and  R^  =  Q, 

Consequently 

B.  =  ^^^^.   Uos  VZ+  (*--;^)«"»;«°''»  ?    (18) 

'        ^  COS  a)"        <  (6^  +.  Cr  sm  K         >  ^     ^ 

and  C.  is  the  same  expression  with  a  negative  instead  of  a  plus 
sign  before  the  second  number  under  the  vinculum  {     }. 

In  the  same  way  if  P,  P,  be  the  arbitrary  constants  of  (12), 
it  appeiors  that  P  =  —  P^  and 

\2C08«  / 

Whence 

A/br  +  c,\'~»     sin  t;  s  *  ,,^. 

^       •=15 I        •  —: «r (19) 

"       •         \8cos»7  sin  ?       '  ^      ' 

a  d 

Moreover  ^since  -^  ■=  "T^*  ^®  obtain  by  introducing  for  t/^  its 
value  ?-i-^,  and  substituting  for  q  its  value  —  L^  ^--Ir 

^»"     •""    •'  ^        •  (2  bosz)»-»  .  2  ar(co8  2  z  +  i)  Bin  s  " ^^^ 

Having  now  obtained  general  values  for  the  coefficients  in 
i};*'"  or,  let  us  consider  a  little  the  limitations  of  the  indeterminate 
quantity  z.     In  the  first  place,  it  is  plain  that  z  must  vary  inde- 

pend^ntly  of  v  ;  and  in  the  next,  it  appears  from  y  =  —  — -^ — - 

.  ^'-  ^  (2  cos  =)» '  ==^  ^»^  ^•-  ""  ^'^  <*'  ^^^*  *  ^^^^  ^^^^^^  "®  2V  T'  T' 
&c.  bqpause  tbeni(cod  zy  =  o*,  which,  unless  ^^  acs  —  c^,  gives 
==  --  Coo)*,  that  is,  both  tt^  and<l,  infinite^  the  one  negative, 
tli^  Other  positive.    Thirdly, «  must  never  be  aO,  1, 2,3,  &c. 


> 

■  i 


imi)       Mr.  ^apaihm  the  ^f^luim  qfVJt  ^«^  ^^ 

ttdli^e  iof  X,  for'tliatr  troidd  gi?6  *,,  t=fc  -'1^1!^'  *  ^r>  *  Ttlite 

which  could  never  become  ;?=  0  by  any  .finite  value  to  v,  unless 
at  the  same  time  6,  =±:  —  c^;  and^  therefore,  the  function  could 
never  be  periodic.  Fourthly,  z  must  be  such  that  when  v  =:n, 
the  order  of  the  periodic  function,  sin  v  z  must  be  ==  o.  Assume 

therefore  z=s,  — ,  and  it  is  evident  the  first  condition  is  satisfied 

by  A;  being  any  independent  variable  ;  the  second  by  its  never 

becoming  a  -,  -,  -^  &c.  multiple  of  n,  and  the  third  by  its  never 

being  a  0, 1,2,  3,  &c.  multipte  of  the  ^an^  index  unless  simulta* 
neously  A^  «=  —  c,.  Finally,  the  fourth  case  is  satisfied  by  k 
having  integral  values  only ;  for  otherwise  k  varying  indepen- 

dently  of  V  could  not  generally  give  sin  — ,  and,  therefore,  a, 


=3  0  whenv  =^  /i.        . 

Moreover  it  may  be  further  observied,  since  by  (13),  (14), 
a^  Jj  =  flj  d^y  and  consequently  6,^ «  *-  &«  &r  =  ^r+ «  ""  ^<  Cr>  that 
k  must  be  the  same  in  a,^  as  in  d,^,  and  the  same  in  ft,,  as  in  c,,; 
but  not  necessarily  the  same  in  a,,  or  d„  as  in  b,,  or  c»,.  This, 
therefore,  gives  the  number  of  functional  roots  n^  for  the  same 
form  of  ^,  and  is  another  instance  of  deviation  from  the  algebraic 
analogy.  It  arises  from  a  similar  cause  to  the  preceding  devia- 
tion, an  anticipation  in  part,  as  it  will  presently  appear,  of  the 
arbitrary  function  in  the  constants  a^,  b^,  c^. 

For  the  sake  of  brevity,  we  shall  adopt  one  common  indeter- 
minate integer  which  wiU  enaible  us  to  give  our  final  rcttsult  some- 
thing simpler. 


i**T-' — Z ~ki: — ( 


f  X 


(«I> 


.        kK    ,    vkK\        /^^     ^,  2*X         \,    vkA. 

(6,— cJcoB  — .9in  —  /       I  b^^ukjirCai  —  +tr*  Jtta  -^ 
n n    f        V n  /        n 

,  ,    k\       i         I       /        2kK      ,\  .    kk^' 

(*,+  c,) ain  —       \        2  0r  (  cos  +  I J  sm  ^  ' 

ft         y  \  ft  /         11 

*  This  formula  is  in  many  instances  better  adapted  for  practioe  and  printing  under  the  following  form 

■    .  ■ ;  4/*^  j.«  ^-i 

r  .    »fcX  kk^  C.^        .         vk\     .  kK  ^   ,^    .    .         kk        'tfkK} 

\  an .  cos  .2fl,+    J(*r  +  Cr)  «»    -MO +  (*r— O  *5<» •   ^^  — f  C  ♦* 

I  »  ••  •  C  •       n  fi  n  u  J    \ 


I 


which  is  piodUced  ttom  the  other  by  merely  multiplying  the  terms  of  the  numerator  and  doiominator 

^  .     kK    ',  kk         '    '  '  -^  '      .         ••.-.■'.',•  w.     .    .. 

2  an   —  •  cos  — . 

M  n 


3^  Mf^^4r^^gf^  A«  «ik;^#N<»i»^^«:f:;?Wd      I^SteU 

This  is  another  general  exprestion  for  determining  4^* '  x  from 
4^*  xrsx  what^v^r  be  the  value  oft?,  r/or7i,rattoBal,iF)rational,  or 
imaginary.  '  If  we  put  r  =  t?  =  1,  we  easily  deduce  Mr.  Homer's 
expression  for  4^  Xy  namely,  , 


b*  —  2&C00B  +c« 


which  was  investigated  for  positive  integral  values  only  (^n^but 
which  our  general  views  show  to  be  true  for  every  value  real  or 
even  knaginary. 

Let  us  now  apply  these  theorems  to  a  few  examples.  Suppose 

first  that  n  =  2,  and  A:  =s  1 ;  then  cos  —  =  — 1,  and  the  value 
for  d  becomes  — ^*  Z*"  ''^*  ,,  which  since  the  denominator  vanishes 

-    -  2  a  (cos  \  +  1) 

mustbave  &  =  —  c.  Differentiating  the  numerator  and  deno- 
ipinator  twice  with  respect  to  c  and  A  respectively,  we  obtain  rf  y?? 

J^  J  denoting  differentiation.    Therefore, because  i  e  icmd  .8  % 

are  mutually  independent,  this  value  of  d  may  be  any  thinig,  and 
hence 

4,:r=-^-«lzilf (23) 

is  the  solution  of  4/*  :r  =  a:.  It  is  rather  curious  that  this  solu- 
tion is  obtained  on  the  hypothesis  of  ifc  =  ^  which   Mr.  Homer 

thinks  cannot  be,  and  obtained  also  from  his  own  theorem. 
Again,  let  n  =  5  and  A  =  1,  then  by  Gauss's  division  of  the 

circle  eo<^  y-=^ — j— ,  and  therefore,  •. 

a  +  h  ^  X 


,'.»■>":>  •!.'. 


which  is  the  first  and  only  solution  I  have  seen  of  4/*  ar  «b  i?. 

I  shall  not  for  brevity's  sake  stop  to  compute  other  ewes  pt 
integral  functions,  but  shall  just  give  an  instancey  the  fi»t,  I 
believe,  that  has  been  given,  of  the  solution  of  a  fractional  fonc- 

tion.    Suppose  n  =  j  and  Ar  =  1,  then  cos  -^  =  cos—  a  — 
- ,  and,  therefore,  (22) 


VSiilii       C^lr^Skh^i^  Axifaiwmka  d»Asmt^WV'  3^^ 


which  coincides  with  Mr.  Babbage's  solution  of  \{;^  x  s  x.    And 
because  j   =  1  —  pit  is  evident  that  ^"^  x  ought  to  be  the  in 
verse  0^(24).     Pot  therefore  in  (21)  r  =»  1,  v  =  —  j/^tfd  of 
course  making  k  as  above  =  1.    From  these  data,  we  have 

Bin  -^=siii,  — ~= 7-     an — s=8m---aB ^,  ^        ^ 

^. )    II    :  »  a  II  3  8  8*X  SX      I " 

cos— =««u-^  =  ~  CM— =«»--.= --^  *      ^ 

:^  WheneQ 

A  +  c    C     ,      5— c> 
«  +  ' < .—  1  +  - —  >  ♦  JP 

*-i.jp  ».^-' ?_j: ^•^<^>,       =^  «-iiiz=f_ 

which  it  may  be  easily  shown  is  the  inverse  of  (24),  or  equal  to 

This  method  of  solution  may,  for  the  sake  of  distinction^  be 
Cfi^d  the.  algebraic,  * 

^  '       '  (To  he  continued.) 


■*  "  » 


Article  III. 

Astronomical  Ohservatiom^  1824. 
;^';'  ''  By  Col.  Beaufoy,  FRS.  ;  ..^n».^ 

'.      neurit. 


Z  ri  t      \    s 


Bushey  Heathy  near  Stanmore. 

Latitude  510  37' 44'S'' NdrUi.    Longitude  West  in  thnel' SO<«S'':      ^       > 

Oct.  S.    Immeriion   joi  Jupiter^s  aeamdJlSl^  50'.  50"  Mean  Time  at  Bushey. 

sateUite..:^.. }\^    ^8    tl     Mean  Timir  at  Greenwich. 

Oetl3.    Lnmertk^    of    Jupiter*s     fint  <  17    Ot    08    Mean  Time  at  Bushey. 

BSteUite* .....{17    09    ^    Mean  Time  at  Greenwidi. 

-^  ^ ■"•''••-.  '     '    :  •  ^:  •■.••.  ,■  '-o  .\)-  'r.iA  c^rft  ^'fii^rfiw 

;*:/\  .•>«'^l  >13fl.t  ,hfi»i    , 


SSO  Mn  Memliui  m  Fktom  Acid.  [S^% 


Article  IV, 

.  On  Fluoric  Acid,  and  its  most  remarkable  Combinations. 

By  Jac.  Berzelius.* 

I.  Compounds  of  Fluoric  Acid  with  Electropositive  Oxides,  ot 
with  the  Saline  Bases  properly  so  called. 

FluoI^ic   acid,  which  may  now  be  regarded  either  as  a 
hydracid,  or  as  an  oxygen  acid,  is  distinguished  before  every 
other  substance  by  its  great  capacity  of  saturation,   which, 
according  to  my  earlier  experiments,  amounted  to  so  much  w 
72*7 L  and,  as  Will  be  subsequently  demonstrated,  is  even  some- 
what nigher  than  this  quantity.    With  alkalies,  it  forms  salts 
which  are  soluble  in  water,  and  which,  when  in  a  solid  crystal* 
lized  form,  invariably  possess  either  an  acid  or  an  alkaline  reac-* 
tion,  as  is  the  case  with  the  borates,  seleniates,  arseniates,  and 
phosphates.    If  a  solution  of  a  fluate  be  saturated  until  it  pos- 
sesses a  perfectly  neutral  reaction,  and  if  it  be  then  committed 
to  evaporation,  there  is  always  obtained,  either  an  acid  salt,, 
while  the  supernatant  liquid  becomes  alkaline,  or  the  contrary^ 
The  fluates  which  I  shall  in  this  memoir  style  neutral,  are  those 
in  which  100  parts  of  fluoric  acid  combine  with  a  quantity  of  a 
base  containing  74*72  parts  of  oxygen.    Those  containing  aq 
alkaline  base,  react  as  alkalies,  and  have  a  saline  and  weakly 
alkaline  taste.    Those  whose  base  is  an  alkaline  earth,  are  gene- 
rally insoluble  in  water,  and  in  that  case  possess  no  reaction 
whatever.     Fluoric  acid  forms  acid  crystallizable  salts  with  all 
the  alkalies,  which  possess  a  strongly  and  purely  acid  taste,  and 
whose  solutions  in  water  rapidily  corrode  glass.     All  the  colour- 
less crystallized  fluates  approach  closely  in  refractive  power  to 
that  of  water:  hence,  when  immersed  in  water,  they  appear 
semitransparent,  and  indeed  their  presence  frequently  remains 
unobserved,  untU  the  liquid  is  decanted.     All  the  experiments 
alluded  to  in  this  memoir  were  made  in  vessels  of  platinum, 
except  when  the  employment  of  glass  vessels  is  expressly  men- 
tioned. 

Fluate  of  Potash,-— -a.  The  acid  fluate  may  be  prepared  by 
mixing  witn  fluoric  acid  a  quantity  of  potash  msufficient  to  pro- 
duce neutraUzation.  During  evaporation,  a  portion  of  the  acid 
is  dissipated,  but  the  greater  part  crystallizes  with  the  alkali  on 
cooling.  When  obtained  hastily  in  this  manner,  the  salt  forms 
an  apparently  solid  mass,  composed  of  broad  plates,  intersecting 
one  another,  and  leaving  numerous  trapezoidal  interstices,  which  • 

*  Abstracted  from  Kongl.  Vet.  Acad.  Handl.  1823,  St.  II.  VTant  of  room  oblige 
us  to  omit  a  comprehensive  historical  sketch  of  the  experiments  and  opinions  of  preced- 
ing inquiners. 
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are  filled  with  liquid.  If  a  saturated  solution  be  abandoned  tp 
^spontaneous  evaporation^  the  salt  gradually  crystallizes  in  rect- 
angular four^sided  tables^  with  truncated  lateral  edges  ;  resem- 
,bling  thfe  form  which  we  would  produce  by  truncating  two  Oppo- 
site apexes  of  an  octahedron  so  deeply,  as  to  convert  it  into  a 
table.  Sotnetimes  also  it  crystallizes  in  cubes.  It  is  very  soluble 
in  water,  but  its  solubility  is  diminished  in  a  remarkable  degree 
by  the  presence  of  an  excess  of  acid.  When  heated,  it  melts, 
^vcs^off  its  excess  of  acid,  and  again  becomes  solid.  The  resi- 
one  weighs  74*9  per  ceht;  and  consists  Of  the  neutral  salt.  When 
the  salt  is  incorporated  with  ^ix  times  its  weight  of  oxide  of  lead, 
and  ignited,  there  is  expelled  11*6  per  cent,  of  pure  water,  which^ 
according  as  we  consider  fluoric  acid  to  be  an  oxide  or  a 
hydracid,  may  be  supposed  either  to  have  constituted  a  basis  for 
the  excess  of  acid,  or  to  have  been  generated  by  the  union  of 
the  hydrogen  of  the  acid  with  the  oxygen  of  the  oxide  of  lead. 
The  acid  salt  is  composed,  therefore,  of  an  atom  of  fluate  of 
potash  ahd  an  atom  of  hydrous  fluoric  acid. 

b.  The  neutral  fluate  of  potash  is  most  easily  prepared  by 
supersaturating  bicarbonate  of  potash  with  fluoric  acid,  evapo- 
rating the  solution  to  dryness,  and  expelling  the  excess  of  acid 
from  the  residue  by  ignition.  It  has  a  sharp  saline  taste,  reacts 
strongly  as  an  alkali,  and  is  excessively  deliquescent.  It  is  very 
diflicultly  crystallizable  ;  but  if  a  solution  be  allowed  to  evapo- 
rate in  a  temperature  between  96°  and  104°,  the  salt  may  be 
obtained  in  crystals,  which  are  sometimes  cubes,  and  sometimes 
rectangular  four-sided  prisms.  If  a  concentrated  solution  of  this 
salt  be  neutralized  with  acetic  acid,  it  may  be  evaporated  to 
dryness  without  any  of  the  acid  separating  ;  nor  can  the  acetic 
acid  be  completely  expelled,  or  the  original  salt  regenerated, 
except  by  subjecting  the  residue  to  ignition.  The  solution  of 
this  compound  salt  is  strictly  neutral  while  in  a  state  of  concen- 
tration ;  but  if  it  be  largely  diluted  with  water,  it  acquires  a 
strongly  acid  reaction,  and  the  acetic  acid  becomes  at  the  sam^ 
time  disengaged.  I  consider  this  property  to  be  very  remark* 
able.  A  solution  of  this  salt,  even  when  cold,  slowly  attacks 
glass,  and  destroys  its  polish.  Thiis  property,  for  which  I  can 
conceive  no  satisfactory  explanation,  at  first  appeared  to  me  to 
be  occasioned  by  a  tendency  in  the  neutral  fluate  to  combine 
with  an  excess  of  base.  To  determine,  therefore,  if  it  be  possible 
to  produce  a  sub-fluate,  I  mixed  a  concentrated  solution  of  the 
neutral  salt  with  an  alcoholic  solution  of  potash  ;  but  I  could  not 
perceive  tltat  any  altei-ation  was  produced  on  its  properties  by 
this  addition.  1  then  fused  a  mixture  of  the  neutral  salt  and 
subcarbonate  of  potash ;  but  no  carbonic  acid  was  expelled,  nor 
did  the  mixture  sustain  any  diminution  of  weight.  Hence  it 
appears  that  a  subsali  cannot  be  easily  formed,  so  long  at  least 
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^^thii  excess V^  potash  is  ia  a  situation  to  combitte  eilKfer'wl 
iikAioxi}\^  aciS  or  with  water.  Fluate  of  potash  ih  a  red  hea!ir^ 
s^es* silica,  and  forms  with  it  a  transparent  mass;  and'  h6  d^« 
pated  fluoric  acid  is  disengaged,  in.  temperatures  below  mSk 
hecessaiy  to  melt"  glass.  The  mass  on  cooling  has  a  w)iit^ 
porcelanieous  aspect,  and  water  extracts  from  it  a  deli(][iiescefrt 
salt.  •  . 

*  'Fi'udte'of  Soda.— a.  The  acid  fluate  may  be  ciystaUa56tf'ih 
titth^parent  rhomboids.  It  possesses  a  sharp  and  purely  acid 
taste,  and  is  but  sparingly  soluble  in  cold  water.  It  is  composted 
of  an  atom  of  fluate  of  soda/  and  an  atom  of  hydroiis  nuoric 
acid. 

^  %  The  neutral  jlnate  of  soda  is  most  ecbnomically  prepared-ISy 
'mixing  100  parts  of  dry  silicated  fluate  of  soda  and  il2  p^rts^Gf 
anhydrous  subcarbonate  of  soda  with  as  much  water  as  will  fontti 
with  them  a  thin  pap,  and  boiling  the  whole  until  it  CeaSer  to 
effervesce.  After  about  an  hour,  the  mixture  concretes  to  a  scAiil 
mass :  this  must  be  reduced  to  powder,  and  again  boUfed  ia 
water,  so  long  as  it  effervesces.  By  this  means  we  obtalh  -a 
mixture  of  fluate  of  soda  and  silica :  the  former  is  to  be  sepa- 
rated by  repeatedly  washing  the  insoluble  portion  with  water?^ 
The  solution,  when  slowly  evaporated,  deposits  the  salt  in  cVy6- 
tals.  But  with  whatever  precautions  the  preparation  of  thi^  bidt 
may  be  conducted,  a  small  quantity  ot  the  silica  invariably 
passes  into  solution  :  hence  after  the  greater  portion  of  the  fluate 
of  soda  has  crystallized,  the  liquid  pecomes  opalescent,  beirig 
unable  to  retain  the  whole  of  the  uncombined  silica  in  solution. 
It  must  be  evaporated  to  dryness,  and  the  residue  ignited,  in 
order  to  render  this  silica  insoluble.  If  any  of  the  double  fluate 
had  escaped  decomposition  at  the  commencement  of  the  proceg;s, 
it  forms  a  part  of  this  dry  mass,  andits  (excess  of  acid  is  expelied 
during  the  ignition  :  the  dissipation  of  the  last  portions  may  be 

freatly  facilitated  by  introducing  into  the  crucible,  white  reffl- 
oi,  a  bit  of  carbonate   of  ammonia,   and  immediately  after 
Covering  it  up  with  its  lid.  '^ 

~  Fluate  of  soda  crystallizes  in  cubes  and  regular  octahedron^: 
the  Crystals  are  transparent,  and  have  sometimes  the  lustre  t>f 
ihother  of  pearl  when  viewed  with  reflected  light.  It  is  att^s 
otitained  in  octahedrons,  when  the  solution  contains  carbonjixe 
of  ^oda.  It  is  remarkable  that  the  fluates  of  potash  and  soda  are 
isomorphous  with  the  muriates  of  the  same  bases  (chiotitfe  t>f 
potassium  and  chloride  of  sodium),  and  also,  so  far  at  TeaBtfiis 
can  be  concluded  from  what  has  been  already  ascertained^  wRh 
the  analogous  compounds  formed  by  iodine.  This  salt  tt'leSs 
fusible  than  glass.    Water  dissolves  it  very  slowly  \  andits  st^fti- 


-    •;.The.0);^ectx»f  thb  pmeflts  i*  to  preveni  the  «ilicftte  fVpmgelajiiiiEiiig ;  th^t 
BilicftJsaBitmg  frcnn  ibe  decooipositjon  of  flootiilicateB  being  sensibly  tioluble  in  w-«|t«ri^ 
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^^^^li^t^ii^.tjhe, least  degree  augmented  by  an  eleTati9p  of 
''fifS?^^^**    At  the  teinperatiwe  ot  61^^  IQOJpaits  pf^^rare 
^fs^Iej.  of  retaining  in  solution  four  parts  o^  the  Wt'tf  is 
^Jaoi?ico»agleteljr  insoluble  in  alco^  .  !rv^,l' 

.^^ueite  of;  Lithia>^--a.  The  acid  fiuate  is  a  crysta^lizabl^  salt, 
il^iQU|t)^e  soluble  itiL,^aten    b.  The  7ieu^ra/.fluate  dissolves  with 
reat  difficulty  iii  Water,  resembling  in  the  degree  of  its  solubilil^ 
L^cavboQj^te  of  Uthia.    The  solution  is  converted  by  evapora- 
jliqu  into  a  white    mealy-looking  mass,  composed  of  opaque 

,. .  ^Fiuate  of  Ammonia. — a.  The  acid  fluate  is  a  deliquescent  salt, 

which  mlEiy  be  obtained  in  the  form  of  granular  crystals  by  allow- 

M^  a.  solutipn.  to  evaporate  in  a  temperature  about  100^.    b.  The 

-^lieu^ra/ fluate ,  cannot  be  procured  by  the  humid  way  otherwise 

!]thaji:^3solved  in  water ;  because  when  a  neutralized  solution  is 

*!axpo^ed  to  the  open  air,  even  in  the  ordinary  temperatures,  it 

^ad^ally  loses  a  portion  of  its  ammonia,  and  is  converted  into 

^e  -a<;id  salt.    It  may,  however,  be  easily  prepared  in  the  diy 

\way  by  the  following,  process.     Mix;  in  a  platinum  crucible 

~l_,partof  sal  ammoniac  and  2^  parts  of  fluate  of  soda,  both  tho- 

*<i*i)^ghiy  pulverised,  and  in  a  state  of  complete  dryness ;  and 

ppyer.the  crucible  with  an  inverted  lid,  filled  with  water,  in 

"(C^derthat  it  may  be  preserved  sufficiently  cool.    Let  a  gentle 

^iVat  be  now  applied  to  the  crucible  by  means  of  a  spirit-lamp  : 

'iiefluate  of  ammonia  will  speedily  volatilize  without  the  slightest 

,  admixture  of  sal  ammoniac,  and  will  condense  upon  the  lid  in  a 

mass  of  small  prisms.     This  salt  is  permanent  in  the  air:  it  is 

.f^OBiQusly  soluble  in  water,  but  only  slightly  so  in  alcohol. 

liVften  heated,  it  melts  before  it  begins  to  sublime.     In  glass 

'  vessels  it  cannot  be  preserved  even  when  dry,  without  corroSing 

'^tbern.    Ammonia,^.in  the  gaseous  state,  is  rapidly  absorbed  by 

Ijiy^SLiid  the  product  is  a  suosaltf  which  is  decomposed  by  suWi- 

^^jFlifate  o/^baryte$  is  most  easily  obtained  by  digesting  newjy 
precipitated  carbonate  qf  barytes  in  an  excess,  or  fluoric,  acid: 
.t}^,carbonate  is  gradually  conver^^d  into  fluate  of  barytes,  which 
•i^remains  undi^sQlyed.  This  salt  is  only  very  slightly  soluble,  in 
^  W^er.^or  in  an  ejfcess  of  .fluoric  acid.  It  dissolves  abundanliy 
*m,piuriatic  acid,  arid  ammonia  precipitates  .from  the  solutiojLa 
,^j?i^ici?L^.campound  of  fl  and  muriate  of  barytes.  The  same 
^4^QA^R1'^^^  ^X  ^^  fo^^^^^d  by  mixing  solutions  of  |luat.e,9f  jsoda 

J'^  lij  Q^iyriata  of  barytes.    It  is  much  more  solublje  in  water  Jthan 
]^te'.qf  barytes,.  and  by  evaporating  the  sQliiytio^i,.may  be-  reco- 
,jj^f4  iu.  graaula^  crystals.    Repeated  washings  deconipose  it 
^^ti^Iyj  the  residue  upon  the  filter,  hoyifever,  wheh  dissolved 
m  water",  retains  to  the  last  the. property  of  precipitating  nitrate 
'*«e£'i^e*i  4  i^ttnd  it;lwana!y§!s  1»  be  ttB^ 
cBrnposed  of  an  atom  brriiuriate  tind  an  atom  of  fliiat^ofBafytes. 
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It  i«>  ther^ose^  e  double  sak  with  two  aeids^or  at  i^totui  ifttia«» 

lo^M)us  oompottfid. 

.    I  did  not  succeed  ia  forming  either  a-  super  or  a  subfluate  nf 

barytes.  ■> 

.  Fluate  ofstrontian  may  be  prepared  in  the  same  maimer  as 
the  precedin^y  whioh  it  closely  resembles  in  its  incoosideiaU* 
soluDiiity  in  water^  or  an  excess  of  fluoric  acid. 

Fluate  of  Lime.^-The  best  method  of  obtaining  this  saltartii* 
ficially  is  to  digej^t  newly  precipitated  carbonate  of  lime  da  an 
excess  of  fluoric  acid.  When  thus  prepared,  it  constitutes  a 
granular  powder,  which  may  be  easily  washed.  When  we 
attempt  to  prepare  it  by  mixing  solutions  of  a  neutral  salt-of  lime 
and  a  neutral  fluate,  it  always  precipitates  as  a  jelly,  which  it  is 
impossible  to  wash,  because  it  speedily  stops  up  the  pores  of  tb» 
filter ;  and  it  retains  this  gelatinous  form  even  after  having  been 
evaporated  to  dryness^  and  digested  in  water.  Its  deposition  ia 
somewhat  promoted  by  the  addition  of  ammonia.  Acids  dis^ 
solve  it  slightly  when  newly  for^med,  and  the  addition  of  an  alkali 
precipitates  it  from  the  solution  unaltered. 

Sulphuric  acid  incorporated  with  finely  pounded  fluate  of  liaie^ 
whether  prepared  artificially  or  the  native  spar,  converts  it  iota 
a  transparent  syrupy  mass,  which  may  be  drawn  into  threads  ^ 
but  no  expulsion  of  acid  takes  place  until  the  mixture  is  heated 
to  a  temperature  of  about  100  .  The  addition  of  water  to  the 
liquid  renders  it  opaque,  and  causes  the  disengagement  of  fluorio 
acid.  Concentrated  nitric  and  muriatic  acids  render  fiuor  spav 
transparent  in  a  similar  manner,  but  the  liquid  is  not  so  gluti* 
nous,  and  the  mineral  is  precipitated  unaltered  by  water.  If  the 
fluor  spar  contains  the  slightest  admixture  of  silica,  it  instantly 
efi'ervesces  when  mixed  with  sulphuric  acid. 

Fluate  of  lime  appears  to  be  isomorphous  with  the  fluatesof 
potash  and  soda. 

Fluate  of  magnesia  is  insoluble  in  water,  and  in  an  excess  9ii 
fluoric  acid. 

Fluate  of  ghwina  is  difficultly  soluble  in  water ;  but  a  solution 
saturated  in  a  temperature  of  212^  deposits  on  cooling  minute 
crystalline  scales,  which  possess  an  astringent  taste^  and  redden 
moistened  litmus  paper.  Neither  this  nor  the  preceding  salt. is 
decomposed  by  ignition. 

Fluate  ofyttria  is  nearly  insoluble,  even  in  an  excess  of  acid  | 
before  being  ignited,  however,  it  has  an  astringent  taste,  aftd 
reddens  moistened  litmus  paper. 

Fluate  of  alumina  is  very  soluble  in  water.  A  solution  of  it 
when  concentrated  forms  a  clear  uncrystallizable  syrup,  and 
when  evaporated  to  dryness,  it  leaves  the  salt  in  the  state  of'iS 
transparent,  yellowish  coloured,  friable  mass,  resembling  gum 
arabic.  Thus  prepared  it  is  tasteless,  and  when  put  into  watery  ^ 
app^jsrs  at  first  to  be  insoluble^  but  in  the  coturse  of  about  an  ]|ottr> 
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iiiim  ^ooifletely  idistolvad,  and  it  dissolves  stili  more'  Fa|ndiy  & 
boiling  water.  Asubfiuate  maybe  obtained  either- by  ignitiD^ 
IbenLeatral  fiuate,  or  by  digesting  it  in  "water  along  with  hydtete 
of  alumina. 

.  Fbtate-  ofzirconia  is  vary  soluble  in  water.  The  sdntion  when 
fffftporated  deposits  crystals,  which  when  digested  in  water  aorli 
decomposed  into  an  acid  salt' which  passes  into  solution,  and  it 
siibsalt  which  remains  undissolved.  ^  * 

.  Fhiate  of  Oxidule  of  Manganese^-^r-A  crystalline  powder^  per** 
maenttit  in.  a  red  heat,  and  soluble  in  water,  with  the  assistance 
of.  an  excess  of  acid. 

-  Fluate  of  Oxide  of  Manganese.-^ A  solution  of  the  native 
kydrated  oxide  in  fluoric. acid  has  an  intense  red  colour,  and  by 
spontaneous  evaporation  deposits  this  salt  in  transparent  prisma* 
tic  crystals,  which  are  dark  brown  coloured  when  large,  but 
fubyred  when  minute.  In  a  minimum  of  water  it  dissolves  with- 
out decomposition ;  but  if  the  solution  be  heated  or  diluted,  a 
subsalt  precipitates,  and  an  acid  salt  remains  dissolved. 
.  Fluate  of  oxidule  of  iron  may  be  prepared  by  dissolving,  the 
metal,  with  the  aid  of  a  gentle  heat,  in  fluoric  acid ;  the  salt 
gradually  separates  in  small  crystals,  which  appear  to  be  rect<- 
angalar  four-sided  tables.  When  first  obtained,  it  is  white,  but 
acquires  a  yellowish  shade  on  exposure  to  the  air.  Water  dis* 
solves  it  sparingly.  Ignited,  it  gives  off*  water  of  crystalUzation, 
and  a  small  quantity  of  acid  :  after  this,  it  becomes  red  coloured, 
and  sustains  no  further  decomposition. 

Fluate  of  oxide  of  iron  is  obtained  in  the  form  of  a  crystallized 
pale  flesh  coloured  powder,  by  dissolving  the  hydrated  peroxide 
in  fluoric  acid,  and  evaporating.  It  has  a  sweet  and  astringent 
taste.  Water  dissolves  it  slowly,  but  completely ;  the  solution 
is  colourless  even  when  concentrated,  and  ammonia  does  not 
develop  in  it  a  deep  red  colour,  as  happens  with  solutions  of  the 
ordinary  salts  of  oxide  of  iron.  Ammonia  added  in  excess  pre*> 
cipitates  from  this  solution  a  suhjiuate. 

Fluate  of  oxide  of  zinc  forms  small  white  opaque  crystals, 
which  are  difficultly  soluble  in  water,  but  are  copiously  dissolved 
by  ammonia. 

Fluate  of' oxide  of  cadmium  is  obtained  by  evaporating  a  solu*^ 
tion  in  the  state  of  a  white  crust,  which  exhibits  no  indications 
of  a  regular  crystallization^ 

i  Fiuates-  of  the  Oxides  of  Cobalt^  Nickely  and  Copper.— 'The 
colour  of  the  first  is  rose  red ;  of  the  second  light  green  ;  of  the 
third  light  blue  ;  in  other  respects  their  properties  are  so  closely 
similar  that  a  description  of  one  may  be  accurately  applied  to 
the .  rest.  They  may  be  prepared  by  mixing  the  carbonated 
oxide  with  fluoric  acid  :  it  dissolves  with  effervescence,  and  th^ 
fluate  is  soon  after  precipitated  in  the  form  of  a  heavy  powder. 
If  an  excess  of  carbonate  be  added,  and  especially  if  heat  be  at 


Ike  m^  time  applied,  the  fluaite  thu^'  formed  is^  gi!a4<Q9U7  Q<m^; 
Terted.  into. a  subfluate.  The  neutral  saltci  are  odI}^  s^ajn^^j 
sciuble  in  ivater.  A  small  quantity  of  water  dissolv^  tl^e^i 
unaltered ;  but  an  excess  decomposes  them  into  salts  which  «re 
held  in  solution  by  the  disengaged  acid,  and  insdlubte  subsahs. 
Tibe  9ub0uate8  of  nickel  and  .copper  have  a  pale  green  .coI((>|ir. 
The  fluajte  of  copper,  when  decomposed  by  sulphuric  acid,  yields 
116  per  cent,  ot  sulphate  of  copper,  and  when  ignited  with  ten 
times  its  weight  of  oxide  of  lead,  gives  off  26*3  p.  c.  of  water. 
Hence  it  is  a  neutral,  fluate. of  copper  combined  with  four  atoms 
of  water.  The  insoIu|»le  salt  obtained  by  boiling  the  preceding 
in  water  yields,  by  a  s^*  ,.tilar  mode  of  analysis,  158*2  p.  c«  of  su& 
pbate  of.  copper  and  d*«^p.  c.  of  water.  It  is,  thereiore,  a  sub* 
salt,  composed  of  two  atoms  of  peroxide  of  copper,  one  atom  of 
fluoric  acid,  and  two  atoms  of  water.* 

Fluate  of  oxidule  of  copper  may  be  formed  by  treating  the 
hydrate  with  fluoric  acid  :  it  instantly  becomes  red,  and  does  not 
dissolve  in  an  excess  of  the  acid.  It  must  be  washed  with  alco- 
hol. When  ignited  it  assumes  a  dark  cinnabar  red  colour. 
When  exposed  in  a  moistened  state  to  the  air,  it  at  first  becomes 
yellow,  in  consequence  of  half  the  base  forming  with  the  acid 
neutral  fluate  of  oxidule,  while  the  other  half  forms  hydrate  of 
oxidule ;  after  some  time  it  becomes  green,  and  is  wholly  con- 
verted into  the  subfluate  of  oxide  of  copper.  This  salt  is  soluble 
in  muriatic  acid :  the  solution  is  black,  and  water  precipitates 
the  salt  in  the  form  of  a  pale  rose  red  coloured  powder. 

Fluates  of  oxidule  and  of  oxide  of  cerium  correspond  in  most 
of  their  characters  with  the  fluate  of  yttria.  Both  occur  native. 
The  fluate  of  oxide  of  cerium  has  a  yellow  colour. 

jF/tia^e  o/*/6ad  is  slightly  soluble  in  water,  but  not  in  an  excess 
9f  fluoric  acid.  It  melts  in  a  low  heat,  and  after  fusion  appears 
yellow.  Ammonia  converts  it  very  readily  into  a  subsalt.  This 
mbfiuate  is  soluble  in  water ;  when  the  solution  is  exposed  for 
some  time  to  the  air,  it  becomes  turbid,  and  a  crust  is  formed 
upon  its  surface,  composed  of  carbonate  and  fluate  of  lead.  If 
a  solution  of  fluate  of  soda  be  mixed  with  a  boiling  hot  solution 
of  muriate  of  lead,  a  double  salt  precipitates,  which  is  to  a  small 
extent  dissolved,  but  is  not  in  the  least  degree  decomposed  by 
washing.  This  salt  is  white  and  pulverulent,  and  may  be  fused 
without  losing  either  acid  or  water.  I  found  it  by  analysis  to  be 
composed  of  an  atom  of  fluate  of  lead  and  an  atom  of  muriate  or 
chloride  of  lead. 

Fluatie  of  oxide  of  chromium  maybe  prepared  by  dissolving 

*  Benel]uscaiiti4en  the  atomic  wdgfats  of  oxygen,  fluoric  add,  onde  of  copper,  and 
watrar,  to  he  100,  S70-34,  991 'SO,  and  1 12*4354.  4f  we  represent  them  by  tfaeniim- 
ben  1, 1*3517,  5,  and  1*195,  the  neutral  salting  be  oompoaed  of  one  atoiaaf  acid,  one 
of  base,8iidfiroof  wtterr&ndtiiemibMl^ofoneatnmoc^^  aadanffnf 
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fi^wifW^tf^^CiJibur/ Atid  aff^    «t  prfe  rode  ted' tootour^iisfelt'by 
'^TluhieofVxidule.'^A.  ffreen  ctystflUitie  mass,  Easily  eohJiMi& 

itl^WiJfer^;^'  -  '•,      ■       ^  •  —      •  ---  ^ 

l!fl*Mij?^"  ^'a7ih*iho/iy  i     very  soluble  in  wiitei*,  ahd  ittfty  be 

ol3i^?j^'d  iti  colourtess  crystals  by  i^pontanfeous  felrapdratfdft;    Its 

tii^te^Yeiembles  thAt  of  tartar  emetic.  :     •  • 

ftdate  ofoxidute  of  tin  is  easily  sbluble  in  Water,  and  crystHK 

^  Sirs  in  ^feite,  shirting,  opaque  prisms.  It  becomes  rapidly  pdM 
<^itfi;ied  When  exposed  to  the  air.  .      /.  v 

''^liiatt  of  Oxide  of  Uranium. — A  white  pulrerufent  skit; 
ijpiidily  soluble  in  water,  and  affording  a  yelldW  cOlotir^d; 
solution.  '    !  .'H 

Fluat^  of  Silver. --^A  very  soluble  deliquescent  salt,  wHdW 
prop^f t\es  have  been  alrcJacly  sufficiently  described  by  Gay- 
Lussac  arid  l^ehard. 

i'tuate  (foocide  of  mercury  crystallizes  in  dark  yellow  coloured 
prisms.  Water  decomposes  these  crystals,  and  a  portion  of  tfce 
oxide  remains  undissolved,  in  the  state  of  a  beautiftd  yeBoW 
siibsalt,  resembling  turpeth  mineral.  Igtiited  in  a  platindm 
vessel,  the  neutral  salt  sublimes,  and  forms  light  yellow  colburted^ 
crystals  ;  biit  a  portion  of  it  at  the  same  time  undergoes  decom- 
position, and  the  platinum  is  corroded.  In  a  glass  retort  it  i^ 
ihslfcantly  decomposed,  arid  there  distils  over  a  mixture  of  sili^^ 
qated  fluoric  acid  gas  and  riietallic  mercury.  Ammbnia  con- 
vert^ this  salt  into  a  white  coloured  double  salt,  containing  an 
excess  of  base. 

JFluate  of  Ooddule  of  Mercury. -^1  could  not  succeed  in  ptel 
parinjgjj  either  by  distilling  the  fluate  of  oxide  with  mercury  y^y 
tfea|ing  calomel  with  a  solution  of  fluate  of  soda,  or  by  evapo- 
rgtjng  over  mercury  a  mixture  of  fluoric  acid  and  a  solution  of 
imr^te  oi  oxidule  of  mercury.  In  the  last  experiment,  the  nitrate 
6j^meKCury  reappeared  ifa  crystals,  and  the  fluoric  acid  did  n(st 
p[|Qduce  the  slightest  decomposition. 

l^T^ate  of  Oxide  qf  Platinum.— It  is  generally  considered 
mM^urt  to  combine  oxide  of  platinum  with  any  other  acid  thatr 

[l^wuriatic:  this  object  may  however  be  easily  effected  by 

lasolyujg  in  water  a  quantity  of  the  salt  of  potash  whose  acid' 
"^e  Tvish  to  combine  with  the  oxide,  and  by  mixing  the  solutiorf 
w?t6  iBtiriate  of  platinum  so  long  as  it  continues  to  pr(5du6t*« 
mgpjpitate.  ,  A  small  quantity  of  the  muriate  of  platmiiiri  atid' 
potksn  remains  in  solution,  but  by  evaporating  tli^  cleai^lfqitid, 
'le  whole^of  this  may  be  made  to  separate  in  crystals.  I  had 
j^^VCM  Ifeis  method  in  preparing  the  fluate  ofplatifiumT'^The 
nhft^  teyaid/awas  evftpotaibed  to  iitynessv  an^  the  residue  f^i^ 
fttWtd^wtth  alcohol,  which  dissolved  tb«  ftttat«,  btti  leffe^^t&e 
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water>  and  abandonedlo  spontaneous  evapQr^gijlfpi?^  WMgr^t^^jly 
.fa^V^v|^rj^4,:  jiTtJ^;  fi,  .brigkt;  yelk)vrcoioure4  ?vucrys^alli2Je^  iflpjass, 
i.3^Ji>i(^ft2^1t;fQrn4s  a dm\ble'^alt  wth  fluj^tcof  pot^sl^^;  5^  ^'  '...-.j^i 
, ,yf${jif/umting^ CepacU^  of  Fluoric  Acid.-^Vrom  som^.je^MR- 
imei>ts;flaade,  oaa,  fojmer  occasion,  witlS  the^utmost  atjei^ti.Q^yto 
^accur^ijjf,  1  conpluded  that  100  parts  of  pure  fluor  5par,..T^^|i 
.d^|tH)«ipos!8d  by  sulphuric  acid,  yield  173*63  parts  of  sulphate, xff 
J^ipf^^.  I  had  still  in  my  posseission  the  specimen  whiclb  haxi,  fa;r- 
nished  materials  for  the  preceding  determination,  and  op  rep^^ 
ing  the  analysis  with  it,  I  obtamed  precisely  the  same  result ; 
but  being  now  better  apprized  of  the  circumstaiice  that  fluoric 
jand  phosphoric  acids  almost  invariably  accompany  one  another 
An  the  mineral  kingdoin,  I  was  induced  to  examine  the  sp^ecioieQ 
j!iao*e  narrowly,  and  found  that  it  was  in  fadt  contaminated  with 
half  e  per  cent  of  phosphate  of  lime  mixed  with  some  phosphate 
of  oxiciule  of  manganese.  I  ascertained  the  presence  of  tii^s^ 
substances  by  digesting  the  gypsum  in  muriatic  acid,  preoipitat- 
*ing  by  ammonia^  and  treating  the  precipitate  with  water  so  long 
^s  any  sulphate  of  lime  passed  into  solution :  the  pkoi^phattbs 
remained  undissolved,  and  were  instantly  recognized  by-  td^eir 
t)ehaviour  before  the  blowpipe.  The  unavoidable  errorfe  attend- 
Wt  upon  this  method  of  analysis,  however,  tendered  it  impos^^ 
bie  for  me  to  determine  the  quantity  of  the  phosphates  trith 
perfect  precision :  I  was,  therefore,  unable  to  deduce  frotn*  the 
-experiment  the  exact  saturating  capacity  of  fluoric  a<iid.'  Oti 
thi^  account,  I  resolved  to  repeat  4Jie  analysis  with  u  quantity'of 
^ttiftcial  fluate  of  lime,  prepared  vrith  the  utmost  precauthinB  tp 
fett^ure  the  absence  of  every  foreign  admixtute.  -  The  acid  which 
l;etopioy6^d  for  this  purpose  was  prepared  from  pmre  fluor  spar,^ 
ahd  distilkd  sulphuric  acid^  in  a  distillatory  apparatus  of  pjati- 
Tiufti  I  arid  was  received  in  distilled  water,  until  the  liquid 'bega<i 
-^^sittbkje  J  in  order  still  more  to  obviate  the  possibility  of' 'the 
^resahce  of  silica,  the  first  fourth  of  the  acid  which  didttlfeft 
Hiftkr  wets  kept  separate.  This  acid  was  mixed  with' a  ^likntifjr 
le^P'tafboiiftte  of  lime  inieufficient  to  saturate  it  compl€ftfely;'^«fra 
the-^trftte  of  lime  thus  formed  was  washed  in  a  fuuiiel'  o^plttlis. 
tjum.'  <)ii  the  supposition  that  the  salt  might  still  tdtain  Wo«4fe 
feitfca,  I  mixed  it  with  cold  concentrated  muriatic^  acM;  kn^i^lii 
the  conclusion  of  an  hour,  washed  it  thoroughly  with' Wafeft 
HSid  tl^-Blightest  tT^6e  of  silica  been  prfesetit,  it  'WouWl^ve 
fefeejvd4is6HedMd«t  by  this  treatment,  in  the 'form  of  ridtrubltfsrill 
With^'thfcejftftortef^cid  and  lime.  If  fluate  of  Kme,  after  igttfctetii 
<9JP^Prr;.b^ritW^  acifl.  witjipixt,5.y^taij^ijftgiany 

ekJrfi^n-  m  tetiif^eitajbaajfe^  ^  it  may  be  regarded  as  absalutety  fnee 
A6m^'Silte6t;^  ffeitfth^OTi^Hest  quantity  of  silica  bepre^efitia^S 
treaifrielit  always  occasions  a  sensible  evolution  of  hgg^.  jpjyyj 
the  fluates  which  I  have  exaijaiaed,  the  fluate  of  lime  \via.s  the 
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^t^l^iv  die  wftich'  I  succeeded  in  freeing  completely  frbni  tfie 

^fet  portions  of  silica, 

^'100  parts  of  the  fluate  of  lime  thus  prepared  and  purified  were 
digested  in  the  state  of  an  impalpable  powder  in  concentrated 
ibulphuric  acid,  and  after  a  considerable  mterva!,  the  mixture  was 
fevapdrated  to  dryness  and  ignited.    In  different  experiments,  I 

^bbtained  174-9,  176,  and  175-12  parts  of  sulphate  of  lime.    Of 

^these  numbers,  I  consider  the  middle  one,  176,  to  be  the  most 
accurate.  According  to  this  experiment,  fluate  of  lime  is  com- 
posed of 

Fluoric  acid 27-3226   100 

'  Lime 72-6775   266 

And  the  atomic  weight  of  fluoric  acid  is  270*34,  instead  of  275, 
lihe  number  which  1  had  previously  given  in  my  tables.  It  may, 
^perhaps,  be  objected  that  the  number  270-34  is  not  an  equimul* 
tiple  of  6*269  which  has  been  considered  as  the  true  atomic 
weight  of  hydrogen,  and  which  many  philosophers  are  of  opi- 
jiion  ought  to  divide. without  a  remainder  the  atomic  weights  of 
4dl  other  substances.  I  do  not  think  that  any  argument  of 
^eipteral  application  can  be  deduced  from  the  circumstance  that 
the  atomic  weight  of  oxygen  is  divisible  without  a  remainder  by 
this  number,  and  that  the  atomic  weights  of  several  other  sub* 
.stances  approach  very  nearly  to  equimultiples  of '6-26.''^  This 
number  is  so  small,  when  compared  with  the  atomic  vweights  of 
.most  other  substances,  that  it  is  generally  exceeded  by  the  un<* 
^avoidable  errors  of  experiment;  consequently,  more  decisive 
proofs  than  any  hitherto  obtained  are  required  from  this  source^ 
.before  the  question  can  be  finally  answered.  We  are  as  yet 
acquainted  with  no  physical  circumstances  which  render  tbiB 
jsiduplicity  of  relation  a  necessary  law  of  nature,  and  until  this  be 
j)4f0ved>  we  must  continue  to  regard  the  supposed  system  of  mul«- 
tiplos  asi  very  possibly  nothing  else  than  a  seducing  hypothesis. 
]S^  that  as  it  may,  the  former  atomic  weight  of  fluoric  acid,  275^ 
>!rhi^h  is  an  equimultiple  by  44  of  6*26,  is  unquestionably  too 
^gh.  Those  chemists  who  will  be  disposed  to  correct  the  new 
£|[tQri>i<&  weight  in  conformity  with  the  supposition  alluded  te 
afeov^e,.will  make  it  268-76,  a  number  which  certainly  diifers  very 
}itt^e..from  270'34,  but  is  in  so  far  arbitrary,  that  it  does  not 
vp^%  ffOm.aay  direct  experiment. 

J  fil^antik  Salts  of  Fluoric  Acid  with  two  Saline  Bojses.^-lihe acid 
i^liat^sof  th6  alKaUne  bases  possess  a  remar)iable  tfind^npy  to 
fQornbiiae  wi;th  a  different  base,  in  the  proportio^^  c^qu^i^it^  t9 

^^^  Fiotn  the  exb^mttits  which  I  made  in  company  with  M.  Duldng'  ^  the  cbmpon- 
£ioo'k>f;waf«»and^on  the  spedfic  gravity  of  farfdii>gen  g«i;  it  fjplltvi  that  thfc  <albikie 
jjjfjight  pf  hyd^rogen  ia  e-^UT*.  This  naml^er  J  have  aiiopte^  in  pJij  tMfiu^m^  i(^i| 
ppvMiij  tha^  a  very  inconsiderable  dcficicn^  in  the  number  6*25  wow^d  qywthifpw  the 
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Batufate  their  excess  of  acid;  tievertKeleSs  these  6bmbinations 
cannot  be  effected  in  Ihe  humid  way  with  all  the  saline  basefl> 
for  the  mixture,  in  some  instances,  separates  either  by  precipi- 
tation, or  by  crystallization,  into  two  distinct  fluates.  The 
fluates  of  potash  and  soda  do  not  combine,  and  if  either  of  jtbeir 
acid  salts  be  saturated  with  ammonia,  the  whole  of  that  alkali  is 
gradually  dissipated,  even  when  the  evaporation  is  perfbrmeiiTn 
tne  ordmary  atmospheric  temperatures,  and  we  again  obtain 
the  acid  salts  unaltered. 

One  of  the  most  interesting  of  these  double  salts  is  unqtes 
tionably  the  combination  of Jiuate  of  soda  andjlvate  of  alumina^ 
which  occurs  in  the  mineral  kingdom,  and  is  known  to  minerttf- 
pgists  by  the  name  of  cryolite.  It  may  also  be  prepared  artifi- 
cially. Thus  if  a  solution  of  acid  fluate  of  soda  be  cautiously 
mixed  with  hydrate  of  alumina  until  it  loses  its  acid  reaCti^Of^, 
tbe  liquid  becomes  little  more  than  pure  water,  and  wheh  evai^ 
porated  leaves  a  mere  film  of  the  double  salt,  which  had  r^maitieil 
m  solution.  As  both  the  fluate  of  soda  and  fluate  of  alumina 
are  readily  soluble  in  water,  this  experiment  of  itself  demoti- 
fitratcs  that  in  the  double  fluate  which  precipitates  the  propor- 
tion of  its  constituent  salts  is  such  that  both  contain  the  same 
quantity  of  acid  ;  otherwise  an  excess  of  one  or  other  of  the  two 
6i,aits  would  haye  remained  in  solution.  This  compound  may 
also  be  formed  by  digesting  hydrate  of  alumina  in  a  solution  df 
neutral  fluate  of  soda.  If  the  experiment  be  made  in  a  close 
vessel,  the  liquid,  when  the  decomposition  is  effected,  posseJ^ses 
an  alkalitie  .and  caustic  taste  ;  if  under  free  exposure  to  the 
.aitmQsphere,  the  liquid  attracts  carbonic  acid,  and  is  found  tpt)e 
fk,  solution  of  carbonate  of  soda.  During  the  digestion,  the 
alumina,  rapidly  assumes  the  appearance  of  a  semitranspateht 
mass;  but  when  dried,  it  loses  the  whole  of  its  gelatioous 
aspect,  and  becomes  white  and  pulverulent.  \ 

.  To  satisfy  myself  of  the  identity  of  these  double  salts  with  the 
one  formed  by  nature^  I  subjected  a.  quantity  of  cryolite  .to 
analysis.  Wlien  ignited,  it  gives  off  neither  chemically  cdt^- 
bined  water,  nor  sUicated  fluoric  acid.  100  parts  were  digested 
with  sulphuric  acid  so  long  as  fluoric  acid  continued  to  escape ; 
th^  mi^iCtuire  was  then  evaporated,  until  the  greater  portion  of  the 
excess  of  sulphuric  acid  was  dissipated.  The  saline  masScDeiijg 
xedissolved  in  water,  and  the  solution  decomposed  by  aoimojira, 
gave  24*4  p^rts  ()f  alumina.  The  filtered  liquid  was  now  evatiO- 
xated  to  drynefts^  and  the  residue  was  cautiously  ignited,  in  dfd^r 
to  free  the  sulphate  of  soda  from  sulphate  of  ammonia  and'ex'c6^s 
of  acid.  The  salt  after  fusion  weighed  101  pArts,  eqoivahiritf'to 
44*25  parts  of  soda«  Consequently  100  parts  of  the  mineral'  pe 
composed  of 
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^;  ^T^^  two  b&«ea,  thuerefore,  contain  equal  quantities  of  oxygen^ 
,|pfi  ^aiumtQ  equfd  quantities  of  fluoric  acid. 
J,  A  similar  compound  may  be  obtained  by  treating  the  acid 
fluate.  of  potmh  with  alumina ;  but  it  seema  to  depend  upon 
^;eaker  affinities  than  the  preceding,  for  a  dilute  solution  of  the 
ftjlilt  dissolves  the  hydrate  without  becoming  turbid,  and  if  the 
"^jdrate  be  employed  in  sufficient  quantity  to  supersaturate  the 
^ii^^  the  liquid  filtered  from  the  mixture  is  found  to  contain  a 
ikige  portion  of  neutral  fluate  of  potash.    The  insoluble  double 
flalt  may  however  be  obtained  in  a  state  of  purity,  either  by  boil- 
ing the  mixture,  or  by  evaporating  the  liquid  in  contact  with 
^hydrate  of  alumina.    Like  the  preceding  it  is  semitransparent 
while  moist,  but  white  and  pulverulent  when  in  a  state  of  dry-» 
pes^.    GayrLussac  and  Thenard  have  stated  that  a  solution  of 
oilum  is  precipitated  by  fluate  of  potash,  but  this  i)recipitate  can 
be  made  to  appear  instantaneously  only  by  reversing  their  expe- 
riment ;  for  when  a  solution  of  fluate  of  potash  is  added  gradually 
to  a  solution  of  alum,  it  does  not  occasion  the  slightest  turbid- 
.pess  until  its  quantity  is  sufficient  to  foi*m  with  the  alumina  the 
insoluble  double  fluate.    They  mistook,  therefore,  this  double 
j»alt  for  the  simple  fluate  of  alumina.    In  the  analysis  of  minerals 
which  contain  at  once  alumina  and  fluoric  acid,  and  whose 
decomposition  has  been  effected  by  potash  or  soda,  this  combi- 
nq^tion  of  the  two  fluates  is  always  precipitated  along  with  the 
iliimina;  and  when  this  precipitate  is  violently  ignited,  the 
alumina  displaces  the  fluoric  acid  from  its  union  with  potash, 
and  there  is  obtained  the  usual  sublimate  of  siUca  mixed  with  a 
^li^tle  alumina  around  the  lid  of  the  crucible.  The  silica  proceeds 
fropi  a  small  quantity  which  had  been  precipitated  along  with 
:^e, alumina,  and  both  it  and  that  earth  are  separated  from  the 
liorie  acid  by  the  water  which  is  formed  by  the  hydrogen  of 
the  combustible,  and  are  deposited  around  that  part  of  the  edge 
'^^^  the,  crucible,  along  which  the  gases  make  their  escape. 
nni^  d^y^ble  Jluate  of  ammonia  and  alumina  may  also  be  prepared 
"Jjy  digesting  hydrate  of  alumina  either  in  the  acid,  or  in  the 
l^;itral  fluate  of  ammonia.    While  still  moist  it  has  a  semi- 
J  IJf^nspareHt  appearance,  Uke  gelatinous  silica,  but  is  converted 
l^i^  a  white  powder  by  drying.    When  ignited^  it  gives  off*  first 
^ftinixu>ni^^  then  acid  fluate  of  ammonia,  and  subfluate  of  alumina 
jeaiains.    It  dissolves  to  a  certain  extent  in  pure  water,  but  not 
lii  the  liquid  from  which  it  is  precipitated,  nor  in  ammonia*  The 
double  salts  .of  soda  and  potash  are  also.solubl&in  water,  but  to 
a  much  smaller  extent ;  indeed  the  latter  may  be  washed  with* 
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oot  uny  sensiUe  loss.  Tlittt  Ikkia  fcnns  an  mBolmble' double 
salt  with  fluoric  acid  and  alumina  is  already  well  known;  ^iIIm 
tlie  mineral  eallod  amblygonite  consisto  of  «coiiipaiiad  ofH 
Qtlture.Mi^^ed  with  a  double  subpho^phate  of  the  sameibaseB.. 
.  >Fluate  of  alumina  possesses  a  similar  tendency  to  form  do«ble 
saka  with  the  metallic  fluates;  i  hare  examined  ita  coibpoubdb 
with  the  fluates  of  the  oxides  of  copper,  nickel,  and  zinCb  They 
are  in  general  more  soluble  in  water  than  the  simple  metallic 
fluates,  and,  contrary  to  what  takes  place  with  the  liatter,  they 

{mss  into  solution  without  undergoing  decomposition  ;  neverthe- 
ess,  hke  the  fluate  of  alumina,  after  tney  have  been  once  reduced 
to  a  solid  form,  a  long  time  elapses  before  they  can  be  again 
redissolved  by  cold  water.  The  double  salt  of  copper  is  pale 
bluish  green,  tbat  of  nickel  pale  apple  green,  that  of  zinc  colour- 
less ;  and  they  may  be  all  obtained  crystallized  in  long  prismatic 
needles  by  spontaneous  evaporation.  Ammonia  precipitates 
from  the  aqueous  solution  an  aluminate  of  the  oxide.  I  have  not 
entered  more  minutely  into  the  investigation  of  these  compounds 
than  was  necessary  to  demonstrate  the  remarkable  tendency  of 
fluoric  acid  when  m  union  with  oxides  which  act  not  only  v^ry 
feebly  as  acids,  to  form  double  salts  with  the  fluates  of  a  differ^ 
ent  class  of  oxides,  which  invariably  possess  the  characters  of 
bases  when  combined  either  with  the  electronegative  oxides,  or 
with  the  weaker  acids.  Other  oxides  also,  which,  like  aluminay 
contain  three  atoms  of  oxygen,  as,  for  example,  oxidule  of  cbro« 
miam,  oxide  of  iron,  yield  similar  series  of  double  salts,  which 
are  in  general  either  insoluble,  or  very  difficultly  soluble  in  water* 
In  most  cases  these  compounds  do  not  precipitate  until  the 
mixed  solutions  are  heated.  The  double  salts  formed  by  fluate 
of  oxidule  of  chromium  with  the  alkaline  fluates  are  grass  green 
pulverulent  precipitates  ;  those  of  oxide  of  iron  are  palte  stifaw: 
yellow,  or.  almost  colourless. 

The  alkaline  fluates  containing  an  excess  of  acid  resemble  the 
acid  sulphates,  tartrates,  and  oxalates 'of  potash  or  soda,  in  the 
^reat  readiness  with  which  they  combine  with  other  bases,  pat> 
ticularly  metallic  oxides,  in  order  to  form  double  salts.  1  have 
examined  the  double  salts  which  they  form  with  the  oxides  of 
iron,  copper,  nickel,  cobalt,  manganese,  and  zinc.  They  ate  in 
general  difficultly  soluble  in  water,  and  possess  only  a  faint  shade 
of  the  colour  of  their  metallic  oxide.  The  alkaline  fluates  fonii^ 
double  salts  also  with  the  fluate  of  oxide  of  platinum.  They 
crystallize  only  from  a  very  concentrated  solution,  and  the  crys** 
tals  have  a  dark  brown  colour,  more  intense  even  than  that  of 
th^  simjde  salts  of  platinum.  They  are  insoluble  in  akohdll 
The  fluate  of  uranium  forms  double  fluates  with  the  utmost  faci-^ 
lity :  most  of  them  dissolve  in  water,  and  those  containing  uk 
alkaline  fluate  shoot  in  yellow  coloured  crystals.  Oxide  of 
aatimony  also  forms  a  series  of  double  sidts,  which  are  crystalli* 
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Article  V. 

ruM^imrh  on  Mr.  BaHley's  Method  of  preparing  ilfoffpii4,..';i  * 

By  Ws  A:  South,  Esq.  '    ;     -.'<  « 

(To  the  Editors  of  the  Annals  of.  Philosophy.)     \   ^  ^  ;J 

*•  In'  the  Medteo-Chirtirgical  Review  for  last  June;  I  find  « 
paper  from  Mr.^  Battley,  professing  to  show  "  the  cofistitOentK 
of. opium."  Mn  Battley  states  that  "twenty-six  pounds (aiv^ir-^ 
4iip®k)  of  dry  bpiunr  imparted  to  distilled  water  twenty-thtee 
pounds  '*  (rather  more  than  usual/I  think),  '*  leaving  a.  reSidttmri 
Weighing  three  pounds  when  dried ;  this  residuum,  or  rrfust]  i 
apprehend  to  contain  f*«  morphium,  arid  to  the  exposition  •  Of  rtw 
Jfttr^  ffly  present  and  immediate  purpose  is  confined/^  Th^'fei* 
infefefnoe  to  be  drawn  from  this  statement;  the  definite  article  tAe 
bebi^  Used,  I  conceive  to  be,  that  the  morpMum  is  contained  iti 
the  residue  alone.  How  far  this  assertion  is  correct  !  wtllieAve 
&ose  to  determine  who  have  obtained  morphia*  from  the 'fob-; 
m«te  of  Robicjuet;  Choulant,  Thomson,  and  Others,'  whenth^ 
aqueous  infusion  alone  was  ordered,  und  from  which  it  Woul(t 
appear  they^ were  successful  in  obtaining  the  desired.salt.  That 
Mr,  Battley  might  obtain  morphia  from  the  tesiduutn  of  th<J 
opium^after  it  had  been  submitted  to  the  usuiil  processes;  gi^S 
wit\iit  purpose,  1  am  perfectly  aware,  and  as  farastcJ^ni  Judge/ 
he  might  hav6  added,  in  a  greater  state  of  parity.      '    f     «     <  -  * 

i'"  The  residuum  of  three  pounds  having  been  mkcei^ated  i^* 
acetic  acid  produced,  on  the  addition  of  amitionia  in  e^xciess,-  % 
piwclpitate  amomiting  to  38  drams  20  gfftihs  when-tiried,  "ftbitt 
which  Mr.  B.  obtained  morphia  at  the  rat6  of '99''ghtins  pef' 
dram.  Mr.  B.  then"  proceeds  to  shbw  a  liimilat'' result  frofti? 
fhe  r^^idual  matter  of  tincture  Of •  opiutii;  lihcture  ^tottohi^.** 
TSiis  appears  to  be  at  the  rate  of  28  grains  per  dfem  of  pretip^y 
ta€e;  '  -So  far  Mr.  B.  seems  to  hav^e  been  particuletHy  fbrtlihatfe] 
ill'  showing  **  a  similar  result;**  but-  coupling  it  ^With^ th^  co/ri*^ 
4luding  paragraph  of  his  paper,  Viz.  'f  I  mu^t  ribt  n6w  ition<Sitde/' 
wilh(me' stating  that  latidanniBy  tinotuFe  of  -opiutnj  do^  Hdt  i^dn^ 
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tain  atiy^  or  if  anjv  only  a  very  sma}!  portioa  of  iMi^bnitti,^'  h^ 
is  I  think  particularly  unfortunate.  If  Mr.  Battley  meanloiMjf 
that  the  clistilied  water  in  wbieh  he  had  inftesed  the  ^piiito  did 
not  contain  any  morphia,  how  does  it  happen  that  ao  ttiaay 
have  obtained  it  from  auoh  a  aoUition?  and  if  he  admit  Ihti' it 
doea  ccmtain  morphia,  where  is  the  correspondiog  quantity 
from  the  opium  infused  in  spirit,  if  it  be  not  held  in  aolution  1^ 
the  spirit?  Unless  Mr.  Battley  can  state  by  what  means  tfa^ 
morphia  can  make  its  exit,  I  must  consider  that  his  experi- 
ments prove  directly  the  reverse  of  his  conclusions. 

W.  A.  South. 


Article  VL 

Experiments  an  the  Analysis  of  same  cfthe  Aeriform  Compounds 
of  Nitrogen.      By  William  Henry,   MD.   FRS.  &g.  &c. 

iConchuligdft'om  p.  a03.) 

2. — Of  the  Analysis  of  Nitric  Acid. 

The  evidence  of  the  composition  of  nitric  acid,  on  which  the 
view,  now  most  commonly  taken  of  its  constitution,  is  fpuuded,. 
is  derived  almost  entirely  from  synthetic  experiments.  Sir.H. 
Davy  long  ago  stated,*  that  4  in  volume  of  nitrous  gas  and  2  of 
oxygen  gas,  condensed  in  water,  absorb  1  in  volume  of  oxygen 
to  become  nitric  acid«  But  4  in  volume  of  nitrous  gas  b^mg 
equivalent  to  2  of  nitrogen  and  2  of  oxvgen,  the  whole  oxyg!^ 
in  nitric  add  will  be  5  volumes  to  2  o^^nitrogen^  or  2*5  volumea 
to  one  volume.  The  smallest  proportion  of  uitroua  gaa  found 
by  Mr.  Dalton  to  unite  with  oxygen  gas,  viz.  13  nitrous  to  10 
oxygen,  gives  the  ratio  in  volume  of  nitrogen  to  oxygen,  in  nitric, 
acid,  as  1  to  2-63.t  M.  Gay-Lussac  also  determined  by  the  tiest. 
of  the  red  sulphate  of  manganese,  which  ia  deprived  of  colour  by 
the  nitrous  but  not  by  the  nitric  acid,  that  the  latter  acid  only  is 
generated  when  134  measures  of  nitrous  gas  are  made  to  Qprn- 
bine-with  100  of  oxygen,  proportions  which  indicate  almost 
exactly  1  volume  of  nitrogen  and  2*5  volumes  of  oxygen  m  picric 
acid.j:  .  ' . 

But  though  the  syntJietic  proofs  rest  on  such  high  a^^bop- 
ties,  and  all  tend  to  the  same  poiat,,  yet  it  is  desiral^le  to  cQnfii;m 
evidexkce  of  this  nature  by  that  of  analysis,  whenever  it  caa.be 
obtained;  and  the  object  appeared  to  M.  Qay-Lussac  suj&-r 
ciently  important  to  induce  him  to  seek  for  thjiS,  additional  ptqof 
in  two  different  ways,  viz.  by  the  decompoaition  of  n,itratiQ  ,of 

*  ElemeiiUaf  Cb«mic«l  Philoso|pl^,  p.  264.  ^ 

+  New  System,  p.  328,  S64. 
^   t  Ann.  deCliSm;etdeFh5rs.t.4fM; 


kad,£Mld^ltlsQ  of  nitrttte'  ^  hwryU,  eaob,  without  fuldilM^  f^ 
higk  i€«iperaturQ&.  The  resuUsi  however,  for  reasons,  which  h^ 
baa  etaAed  (eaime  work,  p.  405)  were  not  ft^ti&ifactory.  Oa  ^[^ 
revding  his  memQir^  it  occurred  to  me  that  ^  more  «|0mi4ete 
deeompoeition  of  nitrate  of  baryta  would  pro))ably  h^  obtained 
fapfiex^pbsiDgf  it  to  a  »uflKcient  heat,  in  a  state  of  inti^x^te  mi^itiire 
wdtk  cbarooal ;  and  that  the  elements  of  the  nitric  acid  would 
be  e¥9lv'ed  in  the  state  of  carbonic  acid  and  nitrogen  ffaaes, 
products  which  admit  of  being  easily  and  exactly  separated  from 
each  other. 

In  my  first  trials  of  this  process,  I  failed  from  the  employment 
of  too  little  charcoal,  in  consequence  of  which  much  nitrous 
acid  vapour  passed  over,  and  acted  upon  the  mercury  over 
which  the  gases  were  collected.  After  repeating  the  operation 
several  times,  with  various  proportions  qf  the  materials,  I  found- 
that  by  using  at  least .  1  part  of  charcoal  to  2^  of  the  nitrate  of 
baryta,  nitrous  acid  vapour  was  no  longer  evolved.  In  an  expe«« 
riment  made  with  great  care,  the  barytic  salt  was  finely  pulve- 
rised, and  exposed  for  a  whole  day,  with  surfaces  frequently 
renewed,  to  a  temperature  of  212°  Fahr.  It  was  then  mixed 
with  the  powdered  charcoal,  which  had  been  recently  ignited  in 
a  close  vessel,  to  expel  any  moisture  it  might  contain,  and  which 
"Was  still  hot ;  and  a  portion  of  quartz  in  very  small  grains,  equal 
in  iveight  to  the  nitrate,  was  added  to  prevent  the  deflagmtion 
from  being  too  rapid.  The  mixture  was  put  into  a  green  glass 
tube  of  the  diameter  of  a  common  quill,  into  the  upper  part  of 
which,  before  bending  it  so  that  it  might  pass  beneath  the 
mercury  of  the  trough,  a  known  weight  of  iron  wire  coiled  into 
a  spiral  form  was  introduced.  Under  this  part  of  the  tube  a 
double  row  of  burning  spirit  lamps  with  flat  wicks  was  placed ; 
and  when  the  iron  wire  appeared  red  hot,  the  mixture  at  the 
bottom  of  tlie'tube  was  heated  by  another  lamp,  at  firai  mode- 
rately to  expel  any  moisture,  that  might  have  been  absorbed 
from  the  air  while  the  tube  was  being  filled,  and  then  more 
strongly  so  as  to  set  the  mixture  on  fire.  By  slowly  moving  the 
Bame  of  the  lamp  under  that  part  of  the  tube  which  contained 
the  mixture,  from  above  downwards,  the  combustion  spiead 
gradually  through  the  whole,  and  the  gaseous  products  were  not 
more  rapidly  evolved  than  was  consistent  with  their  beins 
wholly  collected.  They  proved  to  be  more  complicated  than  I 
expected ;  for  not  only  carbonic  acid  and  nitrogen  were  obtained, 
bnt  nitrous  gas,  carbonic  oxide,  and  a  very  smalt  quantity  of 
hydrogen,  the  last  of  which  would  indicate  the  preaenee  of  wnter 
in  the  proportion  of  about  0*7  of  a  grain  to  100  of  the  uitraikea&d 
the  materials  added  to  it. 

In  the  tube  there  remained,  besides  charcoal,  carbonate  of 
baryta,  with  a  very  small  quantity  of  that  earth  in  its  pure  »tate> 
but  no  undecomposed nitrate..   After  separatmg  the  pure  baryta 
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by  boiling  water^  the  oarboaate.  was  difiiK>ived.out  oC  the 
6{  charcoal  by  muriatic  acid ;  the  solution  deeooiposod  by  #dkt 
phate  of  soda ;  and,  from  the  quantity  of  sulphate  of  l»iiryta^< 
its  equivalept  in  carbonate,  and  the  quantity  of  carbomo  acid  in 
the  latter  compound^  were  determined.  •      '  v 

The  analyses  of  the  mixture  of  gases  was  made  -mtb  th& 
greatest  care,  and  was  thrice  repeated.  Reckoning  up  4bff' 
oxygen  contained  in  all  the  different  products,  and  the  Bitrogenfc^ 
both  free  and  in  the  nitrous  gas^  the  volume  of  the  latter  wtatc 
found  to  be  to  that  of  the  former  as  7-9  to  1 9*85^  or  as.  1  to  S'fil  p 
thereby  fully  confirming  that  view  of  the  proportion  of  Ifae  ek»«. 
ments  of  nitric  acid,  which  had  previously  been  dt^vedfioBsa 
synthetic  experiments. 

If  then  nitrous  oxide  be  taken  as  the  binary  oooabiiiatieay  iia, 
which  the  elements,  nitrogen  and  oxygen,  exist  atom  to  atom- 
singly,  two  volumes  of  nitrogen  will  contain  the  same  aumber* 
of  ultimate  particles  or  atoms  as  one  volume  of  oxygen.    And' 
imagining  the  smallest  possible  volume  of  each  of  those  gnsds, 
or  a  volume  containing  only  a  single  atom,  the  ultimate  volume* 
of  nitrogen  will  be  double  the  ultimate  volume  of  oxygen.  Two^ 
measurable  volumes  of  nitrogen,  when  chemically  united  with^ 
one  of  oxygen,  or  with  two,  three,  or  more  volumes,  will  afford^ 
compounds  of  nitrogen  and  oxygen,  in  which  the  atoms  witt 
bear  the  proportion  of  one  to  one,  or  one  to  two,  to  three,  or  * 
to  more  atoms.    And  as  two  volumes  of  nitrogen  are,  in  uitrk^ 
acid,  combined  with  five  of  oxygen,  that  acid  is  justly  consi*^ 
dered  as  constituted  of  one   atom   of  nitrogen,  the  relative- 
weight  of  which  is  14,  and  five  atoms  of  oxygen  weighing  to* 
getner40, 

3. — Analysis  of  Ammonia. 

Another  combination  of  nitrogen,  the  exact  analysis  of  which^ 
is  of  great  importance,  from  the  connection  of  the  results  withi. 
the  law  of  volumes,  as  well  as  with  the  atomic  system,  is  that- 
into  which  it  enters  with  hydrogen.    Only  one  compound  of 
those  two  elements,  viz.  ammonia,  has  yet  been  discovered,, 
the  decomposition  of  which,  when  existing  as  a  permanent  gas^v . 
over  mercury,  may,  as  is  well  known,  be  effected  by  subjectiagi 
it  to  a  long  continued  succession  of  electrical  sparks,  «ot  of^dm^j 
charges  from  a  Leyden  jar.   This  method,  originally  discoveted.; 
by  Dr.  Priestley,  has  been  employed  by  the  late  CountiBer^ ' 
thollet,  by  Sir  H.  Davy,  by  Mr.  Dalton,  and  by  myself,  with? a  . 
view  to  the  accurate  analysis  of  the  gas.    The  process,  how^*  i 
ever,  being  one  into  which  sources  of  error  may  easily  be  io^  : 
troduced,  there  is  not  so  perfect  an  agreement,  as  might  •  havetr 
been  wished,  among  the  results  of  dififerent  observers.  VVithouli  1 
entering  into  a  detail  of  these  discrepancies,  or  a  statement  <x£ 
their  causes,  it  may  be  sufficient  to  observe  that  ^e  view  of 


ilmmmaAtd^kon  o{  ateatonia;  taken  hf  M.  Q^jji^'Itissfte';  tie^r ^^ 
MBis  it  a^  consisting  of  1  volume  of  nitrogen  and  3  r(Aitaie» 
ol  j^fdrogeneondea^  intb  the  space  of -2  volttmes.  '^  ^ 

:jlh  order  to  aatisfy  myself  oii  a  pointy  the  d^termittattdti  df 
which  is  so  essential  to  a  just  view  of  the  atomic  constitution 
oft  the  «om{)04Uid«  of  nitrogen,  I  have  lately  made  fresh  expe-^ 
riflaients  oa  the  decomposition  of  ammonia  by  electricity^  using- 
eveiy  precatttk)»  that  occurred  to  me  as  likely  to  insure  the 
aocoraey  of  thetestilts.  The  gas  was  coUectea  over  recently 
boiled  and  dry  mercury,  and  was  transferred  for  tiecompositioil 
iato  graduated  t^bes,  filled  with  mercury,  which  had  beem 
beatdd  in  the  same  tubes  and  still  remained  hot.  To  prevent 
any  ammoniacal  gas  from  lodging  beneath  the  surface  of  tiie 
qaicksihrer  in  the  tube,  the  flame  of  a  spirit  lamp  was  plssbd 
slowly  aloag  the  part  containing  mercury,  a  precaution  which 
waa  sho%vn  not  to  have  been  unnecessary  by  the  as<^ent  of  ^ 
few  bubbles  of  gas. 

Jto  four  experiments,  conducted  with  a  degree  of  caution,  to 
which  I  am  not  aware  that  any  thing  could  have  beenadded> 
the  volume  of  the  ammoniacal  gas  was  fully  doubled.  In  th^ 
fif^t,  44  measures  became  88  +  ;  iii  the  second,  157  became 
320  ;  in  the  third,  60  became  122 ;  and  in  the  fourth^  120  be^ 
came  240.  The  evolved  gases,  carefully  analyzed  by  combust 
tion  with  oxygen,  were  found  in  each  case  to  consist  of  1  vo- 
li»Qe  of  nitrogen  and  3  volumes  of  hydrogen.  I  repeated,  also, 
witli  the  greatest  attention,  u  process  for  analyzing  ammonia, 
which,  with  various  other  methods  capable  of  being  more 
quickly  executed  than  that  of  electrical  analysis,  I  have  de- 
scribed in  the  Philosophical  Transactions  for  1809.  It  consists 
in  firing,  by  the  electric  spark,  a  mixture  of  the  alkaline  gas 
with  nitrous  oxide,  the  latter  being  employed  in  rather  less 
proportion  than  would  be  necessary  for  perfect  decomposition, 
in  order  to  prevent  the  formation  of  nitrous  acid  vapour,  which 
is  always  generated  when  the  nitrous  oxide  is  in  excess.  For 
example,  10  measures  of  ammonia  were  deflagrated  with  12  or 
13  of  nitrous  oxide,  the  full  proportion  of  the  latter  being,  if 
pave,  16  measures.  All  the  oxygen  of  the  nitrous  oxide  was 
transferred  to  the  hydrogen  of  the  ammonia,  water  was  formed> 
and  the  whole  nitrogen  of  both  gases  remained  as  the  aerifoim  ' 
product,  mixed  with  a  small  quantity  of  hydrogen  gas,  for  the 
combustion  of  which  the  nitrous  oxide  had  not  supplied  sufii- 
cient* oxygen.  This  quantity  of  hydrogen  being  too  smallto 
form  a  comlyu^tible  mixture,  it  was  necessary  to  make  an  addi- ' 
tioiT  of  that  gas,  and  to  employ,  for  the  second  combustion/ 
moreoxy^en  tiian  was  requisite  to  saturate  the  hydrogen  added.  " 
The  quantity  of  hydrogen,  originally  in  the  mixture,  was  thus 
easily  determined,  and,  when  added  to  the  volume  of  pure  ni- 


tfoqa  oxide  enpendedy  the  sum  expressed  thii  wlkOie  hfdiScoffm; 
of  the  alkali.  .•  <^ 

lathis  more  summar^r  method  of  analysis;  resuUs  were  oW 
taiiK»d,  which  fully  confirmed  those  established  byelectrieiL 
agency,  all  concurring  to  prove  that  ammonia  aiFords,  bgr  d^ 
eomposition,  a  Q[uantity  of  nitrogen  and  hydrogen  gases  equi^ 
▼alent  to  twice  its  volume,  and  consisting  of  1  volume  of  vor- 
trogen  and  8  of  hydrogen.  To  preserve,  however,  an  a^eee^ 
ment  between  the  theory  of  volumes  and  that  of  atoms,  -it  is' 
necessary  radier  to  view  ammonia  as  constituted  of  2  volm^i^s^ 
of  nitrogen  and  6  of  hydrogen.  For  since  2  volumes  of  byv 
drogen  unite  with  1  of  oxygen  to  form  water,  every  ultiixMUt^^ 
volume  *  of  hydrogen,  (on  the  supposition  that  water  is  consti^ 
tuted  of  an  atom  of  each  of  its  elements)  must,  }ikaiheulU>> 
mate  volume  of  nitrogen,  be  double  that  of  oxygem  Ttira 
appi*eciable  volumes  of  nitrogen,  and  two  of  hydrog^n,^  wiil^ 
contain  then  the  same  number  of  ultimate  particles  or  ajbomsV 
and  multiples  of  2  in  volume  of  either  gas,  will  be  multiples  of 
the  numbers  of  single  atoms  of  hydrogen  or  nitrogen.  It  must' 
be  acknowledged  to  be  remarkable  that  the  only  known  coMm 

Eound  of  nitrogen  and  hydrogen  should,  according  to  this  yi^y 
e  constituted  of  one  atom  of  the  former  element  and  three  of 
the  latter;  and  that,  during  the  decomposition  of  ammonia  by 
electricity,  those  elements,  disunited  from  each  other,  ^hcfuld 
not  recombine  in  new  proportions,  as  happens  to  the  elements 
constituting  the  aeriform  compounds  of  nitrogen  and  oxygeny 
when  subjeoted  to  the  same  decomposing  influencer 


Article  VII. 

Repljf  to  Mr.  DanielL 
(To  the  Editors  of  the  Annals  of  Philosophy.) 

GENTIiKMEN,  OctAS.nH.    ' 

Mr.  Daniell  having  replied  to  my  remarks  on  a  part  of 
his  work,  I  hope  you  will  give  a  place  to  what  follows^ 

In  Mr.  D's  first  quotation  he  might  have  put  the  words  '^oftier 
circumstances  being  alike,^  in  italics,  the  scope  of  my  papet^ 
plainly  showing  that  no  effect  of  heat,  except  that  of  difiittii^ 
the  tube  and  its  contents,  was  to  be  matter  of  discussion  in  a» 
far  as  he  was  concerned.  This  restriction  being  now  accurately 
understood,  I  proceed. 

In  the  matter  at  issue  between  us,  I  must  take  the  li^iprtj  of 
saying,  that  Mr.  D.'s  reply  is  totally  incomprehensible  and  irre- 
levant. Mr.  D,  is  the  first  who  ever  used  the  fraction  of  the 
apparent  dilatation  of  mercury  for  correcting  the  observed 
height  pf  the  barometer;  and  since  all  writers,  without  excep- 


tfaim  Uifi^  %tiaka  tiie  abaofante  quantity  ais  the  foundatioa  of  tine 
tequisite  correction,  it  is  needless  here  to  name  indiridtHds.  who. 
sfllfactioii  the  practice.  There  i&  really:  no  imaginable  case  in 
\(Aich 'any  other  fraction  can  be  applied^  as  it,  and  it  alone, 
mdictttes*  that  alteration  in  the  specific  gravity  of  the  mercury^ 
frotn  which  solely  the  necessity  arises  for  the  correction  m 
<{t«dstion.  •  , 

Itwould  seem  that  Mr.  D.  confuses  the  nature  of  thermome^ 
^ic- dilatation,  with  that  which  takes  place  in  the  &arome^«r ; 
pei'faaps  he  has  not-  duly  reflected  that  the  fluid  in  the  one  in* 
stcunlent  is  isolated,  and  in  quantity  definite^  whereas  the  ba* 
rometric  tube  being  an  open  vesseli  allows  the  mercury  to  have 
^e  egress  and  ingress,  whether  these  motions  are  caused  by 
change  of  temperature  or  pressure  of  the  atmosphere. 

•Vrere  a  column  of  mercury  contained  in  a  tube  closed  at  the 
lower,  end,  then  indeed  its  expansion  would  be  expressed  by 
the  fraction  which  Mr.  D.  contends  is  the  proper  one  forbarof^ 

metric  correction  (57:0  ?  jy  but  this  would  be  a  thermometer,  the 

action  in  which  depends  pn  vicissitudes  of  temperature  alone ; 
n«t  lik^  tJiat  in  a  barometer,  which  is  modified,  or  rather  mainly, 
produced,  by  a  cause  altogether  different, 
.  A  case,  however,  shall  be  taken  which  will,  I  pres\mie,  be 
deen^ed  conclusive.  Suppose  three  barometer  tubes  standing 
ia  a  reservoir,  and  filled  alike  with  mercury,  but  that  one  oif 
the  tubes  expands  by  heating,  that  another  contracts,  and  that 
the  third  neither  expands  nor  contracts :  no  one  v^ill  pretend  to 
say,  that  if  this  apparatus  be  exposed  to  various  temperatures, 
the  columns  in  all  will  not  rise  to  precisely  the  same  height  \ 
here,  therefore,  as  in  every  other  case,  the  expansion  or  non- 
expansion  of  tubes  may  be  utterly  disregarded. 

Moreover,  as  Mr.  D.  trusts  to  M.  Biot  in  another  matter, 
(of  which  below,)  he  may  like  to  hear  his  opinion  in  this,  by 
"WW  o£  nrgumentum  ad  hominem;  M.  Biot  says,  tom.i.p.  80, 
*^  !uans  cette  recherche,  il  e$t  inutile  d'avoir  egard  si  la  contrac* 
tion  du  tube  du  barom^tre.  Ce  tube  il  est  vrai,  se  resserre 
auasi  par  le  refroidissement ;  mais  sa  largeur  iiHnflue  pas  sue  la 
l^^iiteur  de  la  colonne  du  mercure  soulevee  par  ratmosphere," 
and  ill  accordance  with  this  decisive  explication.  He  constantly 

uses  the  fraction  of  absolute  dilatation  rrjg^  for  correction  as 

to  temperature  of  the  column. 

There  19  but  one  conceivable  way  in  which  the  expansion  ty( 
glass  would  require  to  be  attended  to:  if  the  graduation,  or 
inches  for  measuring  the  height  of  the  column,  were  engraved 

01^  A  plate  of  that  material,  then  ^|^  ^^/i_L,  ^  lj-|^^  or  li- 
neal expansion,  becpmes  the  compensating  quaattty^  for  iS© 
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tl(?grj86ji  of  jcliflSepence  of  temperature ;  whence  is^  pbt£iine4  ^or 
the  numbep  of  degrees  which  the  existing  te^peratiire  ii^  ^bov^ 

in  faftoi^  32%  Ihe  small  fraction  ^^  ^^ ;  aad  not  a  ffaotioit  de- 

jrive4  from  that  of  the  cubic  dilatation  of  glass  ^^  the.  mun}^i^ 

for  which  Mr.  D.  would  insist^  and  which  is  in  effect  us^  ali9b 
as  one  of  the  elements  in  the  construction  of  Mr.  Rice^s  tabiet. 
For  a  scale  on  a  plate  of  glass,  the  correction  would  be  affirm^ 
mtive  for  degrees  above  32°,  and  negative  for  those  below  that 
standard  point,  because  in  the  former  of  these  cases  any  linre 
on  the  scale  would  be  in  advance  of  absolute  or  unelcpanded 
distance,  and  vice  versS,.  This,  however,  is  contrary  to  what 
Mr.  D.  says,  if  I  have  been  able  rightly  to  conjecturie  what  hfe 
means  by  measuring  upon  a  scale  of  glass.  . , 

As  there  is  something  portentous  in  the  manner  in  which  Jilr. 
B.  alludes  to  M.  Biot,  I  shall,  with  due  deference  show  where 
A/jj  error  lies  ;  to  that  gentleman  truth  will  be  acceptable  from 
«^hatever  quarter  it  may  come. 

In  treating  of  absolute  dilatation  M.  Biot  says,  "  Elle  est 
plus  forte  que  la  dilatation  apparente,  comme  cela  doit  ^tre,** 
but  precipitately  he  adds,  "  puisque  celle-ci  n'est  rfeellemeni 
que  Texcfes  de  la  dilatation  propre  du  mercure  sur  celle  du 
verre  ;  "  in  one  sense  this  may  be  true,  but  not  in  the  way  M. 
Biot  understood  it,  he  having  made  that  a  case  of  addition^ 
which  is  one  of  division.  In  the  preceding  page  (51)  this  ap- 
parent dilatation  of  mercury  is  stated  to  be  —y  and  it  appears 

from  page  16 J,  that  g^  is  taken  as  the  cubic  dilatation  of  the 

vessel,  (i__LT  =  Io-stj]  ;  of  course,  to  find  that  of  the  riier- 
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cury  M.  Biot  makes  53-  +  ggo  =  ^fx^'  Now,  not  to  mention 
{an-  immaterial  slip  in  this  summation,  the  rule  itself  is  faU 
lacious,  T  +  V   ^^   ^^^   ^^^   absolute   dilatation  in   question  ; 

■■^.  ^-^  "■.  =s  M*  being  the  legitimate  formula,  whiclj^  as  wellaisi 

its  two  converse  forms,  holds  universally  true.     In  M.  Biot's 

case  therefore  —  is  — r^  and  not  zrxaf  ^^  number  used  iti'ihe 

subsequent  parts  of  his  work.  This  oversight  is  not.excJu^Svj^ly, 
M..15iot*s:  Dulong  and  Petit,  together  with  every  writer  on  th^ 
subject,  whose  works  I  have  perused,  agree  with  the  inost  ex;, 

*  whoever  choosy  to  investigate  this,  wiU  perceive  that  the  symbols  represent  the. 
vdlam'es  at  32^,  .as  each  of  thiem  plus  unity  does  at  212^ ;  or  in  other  word^  viey.ariBl 
^iMrtid^dliibdiindtOttLbf  the. fractions  of  the  apparent  dilatatioti  of  mercury, 'a^d-^ 
the  abqolute  dilatationB  of  the  vessel  and  of  mercury,  :   ^i,  •  -        * :  *  i .  i 


:  the  error.    Mr,  D.  however, 

ley  are  fully  competent  to  d^r 
fend  ihemselves/if  they  think  it  worth  while." 

i  With  regard  to  th^  depuration  of  mercury,  Mr,  JD.  mentions 
iow  I  may  extend  my  knowledge.  I  am  myself  a  workman. 
%1m6ngh  of  name  too  obscure  perhaps,  ever  to  have  reached 
i^^  ,D.'3  ear;  half  a  century,  however,  of  experience  in  the 
Jl^itudes  of  mercury^  has  enabled  me  duly  to  appreciate  all 
Amiable  sources*  in  information. 

jGiSurcly  Mr.  D.  does  not  imagine  that  any  personal  allusion 
m^  intended  by  tlie  words  mentioned  in  his  concluding  para* 
gfltpb ;  they  were  used  merely  in  odium  phihsophoruwif  and  still 
must  t  be  permitted  to  think  the  expression  most  appropriate. 
S^$aat  this  hour  no  one  knows  with  certainty  whether  mercury 

€Mands  rrr-  or  — ,  and  in  choosing  a  number  .each  must  te 

gpjd^d  by  vagiue  predilection. 

,j,  Bopi^ig^  however,  that  Mr.  Daniell  and  I  part  good  friends,  I 
promise,  in  the  event  of  his  coming  to  take  the  altitudes  of  the 
(Grampian  range  near  which  I  reside,  that  he  shall  be  shown 
ho^.  to  detect  the  most  minute  impurity  existing  in  mercury,  by 
jin5p.ection  of  a  single  drop  of  that  metaU  A, 


l&! 


If 


t 
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Article  VIII, 


On  the  Advantages,  the  Inconveniences,  and  the  Comparative 
'Danger  of  High,  Mean,  and  Low  Pressure  Steam  Engines.. 
.(lixtracted  from  the  Report  to  the  French  Institute,  by  MM. 
'  Laplace,  Prony,  Ampere,  Girard,  and  Dupin.) 


^'  Ti^E  subject  resolves  itself  into  the  two  following  questions  : 
-itl.  'Whut.are  the  relative  advantages  of  ^mean  ai\d  Jiigh,  preur 
sure  steam  engines  ?  and 
'  "i?.  What  is  the  danger  that  attends  them  ? 

F* rS¥'  Paht. — Comparative   Advantages    of   High    Fftssure 

s't,  ff]    t/     *■  Engines.  ■  ,  '    -- 

rj|t^|[j:|o(9^t  the  advantages  of  high  pressure  engines^  that  of 
occupying  the  least  possible  space  must  be  enumerated,  and 
^lil  d6  tfie  naore  important,  as  the  space  for  theiij  erectiop  if 
mOTd''(JohWried,.or  tne  ground  more  valuable :  where/manuf^c- 
fciriekV^nd' private  houses,  are  so  crowded  together  that  ea<iH 
establishment  can  obtain  but  a  very  limited  space,  andgr^t 
6ow5f.is^at  th^  same  time  necessary,  this  advantage  is  paytic^r 
l|^iij{f'f^7i't  ajud.  it  is^Boiess  important  i]»  theintc^ior^f.  minify 
,for  the  same  reason.  ^   ■    ^  .  .'.hh  r.  »'vr»f -d^ 


^results  from  the  effects  of  a  high  temperature.  IJ'hi^  .ifviU.hjft 
tea,d^  grant^d^  wh^n  it  13  stated, th3,t. the, rep^m  and •  expenses 
Ipf 't}ie^^^e»m-^  dmpjloyed  in  .drai^ii^i^g.^  .fiiagle  large, pcml* 

jbw^^m'JBi^^  .amoupt  annually  to  the  sum  of  5^5,6(K)/ii  ».!! 
""'Unthiiacpount  several  large  proprietors,  of  copper  andttia 
tn,in,e8^;jii|[  Coi:0wall^  !  adapted  machinery  to  their  engioe^^  in 
t^p^jby  which  an  account  isi  regularly  kept;  of  the  work  whic|i 
ttj^V  jperfprm ;  and,  from  the  results  of  theso  experimeats,.  ciop- 
jouct^cl  on  the  largest  scal^^  the  comparative  effect  of  the  di£- 
jrei;ent  kin^s  of  engixies  has  been  ascertained  for  mora  than  tat 

years^^    ••  .      ^  '    "      ''  *  i 

,  [  Jix  the  month  of  August,  1818,  the  tJornish  steam-^ngioeB 
h^ejl  16,760,000  lbs.  one  foQt  .high,  for  each  bushel  i^f.,  ^0^9 
consumed.  ,»    .   .  . 

from.  December  of  the  same  year,  the  improvem^ents  wer^  so 
^^({efial,  either  in  the  management  of  the/enginesj  oi:ia'3om^ 
of  their  [iparts,  that  the  mean  to^^al  product  ivaa.increaaed  ^ 

J^mooq lbs.     _  .  . .   ,  , 

\  pj  a  series  of  similar  improvetments,  and  by  tlie  constractiQH 
of*,  new  5^nd  more  perfect  engines,  the  product  was,.  ,  >  -..  ». 
;;  ;  In  December,.  1812,  18,200,000 lbs.  .  .  .--v/ 

;   \:\     : 1814,  19,784,000      .    .  .  .  ru- 

.1815,.  2.0,766,0Q0.      ...      .    ..M-it 

and.  Mace  1815,  the.  product  is  even,  still  larger,  :in.  oonse* 
qu^i?Li^e  of  th^  improvements  that  have  beep,  made  ia  the!«p(^(-» 
fitribctipp^of  th^  fire  places  and  boilers,  and  in*  short,  i^  .ev^eyl 
part  of  the  machmery.  h  j..,,* 

^,1^  th^ . pri^aeut  day,  it  is  calculated  that'^att^s  .iwprp/^ed 
gjteam-engiiies.  raise  flnpre  thaa  30,000,000  lbs-  ^i  watey;  jopeifoafc 
iigh,  by.the  consumption  of  one  bushel  of  coalst      ,  .,  ;i   i.  ,1  mm 

jBy  0^e  iside  of  this  augmentation  we  ukMst  plm>^  jtliaAi 
vhiqhji;e?|ult^.fram  the  emplpyment  of  Wo<;xlfe's  BtflawrfingMlWsi 
V(hiQh,,,as  is  well  known,  a^e  condensing  engine,,  flndl/wcwlli 
^i^f)  ;a  p,i;^^nrc  inter oeiediate  between  that  o£  the  h^gh  an<l  U^ 
row  pressure  engines.  5.  j,n,{f 

_^^  an^ftphwe,  ^ith  a  da^ble  cylinder,  has  b^n,oori&ttWcted 
fc^jth^;gaipe,Wl)eaivor,  in  CorawaJl ;  the  die^iete^  of.:thpv.la3rga» 
Qy|lp4^r!,is,f53..i»cheS;i  ajid  that  of  the^  mall  .'one?  6^3.  [nf^Shi 
This  engine  has  jailed  49,980,822 lb«.  om,  (ooti:hi^,pyh(smii 
^Mff^P^Bf  ?'9^i  wbilfiii  the/ mean  product  of  the.olhariihghles 
was  o^,5pj4^-?oj3?50  l)}s.^  to  the  same  haight»t  tl^  lu, .,.  n^ 

p'tflfi(Pip^;pEoduct.Qf  ,two:of:WofiJfe^^^  Artas 

^{9e  8^  >ff*ft iy^^mlm^^^  a(^tendiag.  engines, .  frfl  nmmf^uAs 

'i?4r*^^HS^*''^'l^^^f'PP^^^  ^^y  ^^^  >wear;af;tlieiii«iw^.delie«Wi 

7U9Mln9n^'^  ^ei00|i9^%ii#iit'  IfW'Of  4eaiiii;^f»l{ 
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the.  0&me  time  it^must  be  admitted  that  the  imptotemetits  ia  the 
cptJiStniction  of  the  steam  vessels  have  materially  lessened  this 
•feriotrs  evil*. 

*•  The  preceding  statements  resjiectinff  the  Cornish  steam^ 
emgines^  is  taken  from  the  reports  published  by  Dr.  Tilloch;  ia 
the  Philosophical  Magazine;  and  the  more  recent  English  En- 
'djclopeedias  confirm  the  facts  which  have  been  stated. 

ExpertiBents  made,  in  France  support  the  truth  of  these  re- 
ports. MM.  Girard  and  Prony  have  made  separate  compfira- 
five  experiments  on  the  power  of  low  pressure  engines,  and  the 
condensing  engines  of  mean  pressure  on  Woolfe^s  system,  af 
improved  by  il^wards.  They  find  that  the  latter  deserves  the 
preference,  as  to  economy  of  fuel,  though  their  results  do  not 
exactly  agree  as  to  the  extent  of  the  saving  in  this  respect; 
their  conclusions,  however,  tend  to  the  same  end,  and  their  dis- 
crepancies are  referable  to  particular  circumstances. 

Instead  of  estimating  the  power  of  a  steam-engine  by  assum- 
ing the  vague  and  ill- defined  j^ower  o^a  horse  as  unity,  it  would 
be  better  to  assume  a  given  weight,  raised  to  a  given  height  in 
a  given  time  ;  as  100  weight  raised  one  yard  in  a  second,  which 
might  be  called  a  power.  The  working  force  of  the  engine 
would  thus  be  indicated  by  the  number  otpmoers  it  is  equal  to, 
which  may  easily  be  ascertained  by  loading  the  piston  with  a 
sufficient  determmate  weight,  and  marking  the  space  it  passes 
through,  so  loaded,  in  one  second  of  time. 

The  tension  of  the  vapour  being  measured  by  its  relation  to 
the  pressure  of  the  atmosphere,  taken  as  unity,  it  must  always 
be  referred  to  the  standard  barometrical  pressure  of  30  inches^ 
and  the  temperature  of  32°. 

According  to  the  preceding  details,  it  may  be  assumed  as 
incontestable,  that  it  is  most  economical  to  employ  steam  at 
such  a  temperature,  that  its  tension  shall  be  equal  to  that  of 
srev^ral  atmospheres ;  but  it  is  not  so  easy  to  decide  to  what 
exact  tension  it  should  be  raised ;  or  what  is  the  mathematical 
Isiw  which  expresses  the  product  of  steam-engines'  powers  in 
the  function  of  the  temperature,  and  the  tension  resulting 
from  it. 

1  ^«  We  have  hitherto,"  says  the  report,  '*  compared  low  pres- 
sure engines  only  with  those  of  mean  pressure ;  we  now  proceed 
to  compare  them  with  high  pressure  engines,  which,  as  is  well 
koowfij  act  without  condensation  of  the  vapour. 

.  Mn  Trevithick,  in  England,  and  Mr,  Oliver  Evans,  in  Ame- 
rica, are  the  persons  who  first  made  high  pressure  engines, 

ijft  1814  Mr.  Trevithick  exported  to  Peru  nine  of  these 
engines,  for  tlie  purpose  of  clearing  the  mines  of  water,  from 
the  accumulation  of  which  many  of  the  richest  had  been  aban- 
doned :  so  eiiectuul  were  the  engines,  that  the  treasurer  of  the 
pvoviiioe  proposed  to  erect  a  silver  statue  to  Mr.  Tr^yithlcki  as 
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a  taemotidl  of  the  gratitude  of  the  new  world,  for  the  ^enrteea 
he  had.i^endered  it. 

In  Philadelphia,  the  saving  in  fuel  by  the  substitution  nf  on^ 
<if  JEranft'a  high  .pressure  fenrihes  for  th6  low  pressure  one  ©re- 
vio.usllr  employed,  amounted  to  about  1260/.  per  annum.  uM 
engine  raises  20,000  tons  {tonnedut)  of  water,  abbut  98  feet  iii 
height,,  erery  24  hoursj  arid  consumes  etbout  1635  cubic  feet  of 
wood  per  diem.  The  prime  cost  of  the  machine  Was  rather 
more  tnan  6000/. ;  whereas,  according  to  M>  Marestier,  a  low 
pressure  engine,  of  equal  power,  woUW  cost  Considerably  mora 
than  8000/. 

Evans's  engines  work  with  a  presiiure  of  from  eight  to  tea 
atmospheres  ;  several  of  them  have  been  Constructed  in  Ame^ 
rica;  and  in  1814  the  Congress  of  the  United  States  extended 
Mr.  Evans^ei  patent  10  years  beyond  the  usual  period,  as  aA 
acknowledgment,  on  the  part  of  the  republic,  of  th^  benefit  his 
invention  has  cdnferrdd  on  his  country.  A  simikr  extension 
was  granted  in  Engknd,  to  Messrs.  Boulton  and  Watt,  for 
their  conddlisitig  engines. 

"  Mcfre  lately  Mr.  Perkins,  an  American,  well  knoWn  by  his 
ingenious  processes  for  employing  steel  plates  instead  of  copper 
in  engraving,  has  surpassed  all  his  predecessors  by  the  boldness 
of  his  conceptions.  He  employs,  for  his  moving  powers,  steam 
under,  a  pressure  of  more  than  30  atmospheres,  and  apparently 
with  great  advantage. 

"  vVith  respect  to  economy  of  fuel,  we  must,  therefore,  con- 
sider the  high  pressure  engines,  hitherto  constructed,  as  nojt 
having  attained  the  maximum.  The  use  of  condensed  steam  is 
yet  in  its  infancy ;  and,  notwithstanding  the  services  it  has 
already  rendered  us,  we  must  consider  them  as  far  below  what 
may  still  be  expected,  When  we  shall  be  more  capable  of  av&il*- 
ing  ourselves  of  the  full  benefit  of  its  effects." 

SbCond  PAttT.— Meorsiire^  ^  Sqfity. 

Habit  reconciles  us  to  danger.  Hundreds  Of  sailors  pefjsti 
apnuaUy  by  the  povvev  of  the  wind  on  the  sails  of  our  ships,  ahd, 
we  think  nothing;  of  it,  because  we  are  become  familiar  to  that 
mode  of  navigjlfion.  But  if  a  ^team-boat  be  blown  up,  or  bufnt, 
the  accident  is  reported  in  the  public  prints  to  every  corner  ql^ 
the  world ;,  the  alarm  i«  given,  and  that  is  looked  updu  as  tb^ 
B^o^t  dangerous  of  all  niechanical  powers,  which  perhaps  is  ih^ 
least  so  in  the  common  course  of  navigation^  andT especially  qx\ 
nearing  (he  land.     .  ^  ^         ,.,.". 

But  destructiori  in  soine  shapes  i?  mor6  appalling  to  the  \Wr 

einatibR  than  jri  pthers.    Death  from  explosions,  acconifiapie^ 

wkh  floisfe  and  confusion,  seisms  more  horrible  than  n^neiji.^t 

'dpmes  ih  a  more  traiicjuil  form ;  add  in  all  oUr  discussionJt  oh 

't)ii^'i*eUj|||^d  dfitige^  pf  different  machines,  t^e  thould  diyi^t 
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MHiAUt  ifflbsfe  A^efefedty  cfftctunstamfceg,  which  ft^(j[UeMly  )^ro^ 
duce  tha  greatest  effect  on  the  minds  of  the  Viilg^t  lahd  ill-^ 

'Henetler  tnfttt  acduibtllales  liatttral  powets  to  efffect  ^er^am 

(Mos^^,  they  ta^,  by  mischance,  bfe  diverted  frdm  their  j)roper 

iiiTO^By  aild  beiconie  the  cause  df  seribui^  accidents ;  aiid  no 

iiachine>'by  which  those  powetsi  dre  concentrated,  Was  ever 

(ibHfetfuGted  that  has  not  its  peculiar  datig^rs. 

''t'oWishtd  empldy  dnly  feiibh  machines  as  might  he  defcnr^ 

f^bth  the  (CGn^e(][ufen(ies  or  Wiant  of  skill,  Jmpruderiiie,  and  rash- 

nefes,  wfere  to  wish  to  deprive  ourselves  of  the  happiest  fruits 

HF  hpitna^  ^kill  and  industry ;  tit  th6  same  time  it  were  a  culpa** 

bM  lifegi§ct  to  suflter  any  man,  (bt  the  sake  of  attaiiiing  ah  end 

Af  isedbnflary  importailce,  to  femploy  means  Whidh  might  obri- 

dtiply  toddngfer  the  livefe  arid  property  of  his  neighbours.    Ifl 

SHtii  it  bafefe,  ptlblid  authority  has  a  right  to  interfere,  and  exfer- 

aW^  Ijenefldikl  dnd  prdtdctitig  ittflu^nce. 

''1[)ti6§  thi&  dbs^rvaitioil  apply  to  steam-engines  !h  geheral,  6t 

6n\f  t0  a  paftieulat  clas§  ?     Should  th^  use  of  high  and  mean 

^itisiure  engines  be  restricted  to  certaiti  sittiations  ? 

^'Tlte   IPritish  Parliament  has  lately  takfen  this  subject  into 

#^6u8  rioiisidergltioii,  «itid  hits  adopted  niost  of  the  precautions 

i^i(6drtimertd6d  by  a  Committee  of  the  Horise  of  Commons, 

aJ^bitited  td  iftqtiiife  minutely  into  it,  particularly  with  the  vi^\^ 

df  obviating  the  dangers  to  which  steam   passage-boats  ar6 

liilbte  frdm  ill-constructed  machinery,  carelessness,  oi  misma* 

riy^etiieht.    The  Cdmfnitte6  particularly  recommended,  that  the 

Bbfleri^  6f  thfe  feteam-engines  Shall  be  made  of  wrought  iron  dr 

dtidp^r,  aiid  fdrhished  with  safety  talveS,  of  proper  size  and 

W,  one  df  which  shall  be  so  secured  as  to  be  inaccessible  to 

Wdfkmail  #ho  hds  dhargfe  of  the  engine:   it  also  reconi* 

mends  that  this  valve  shall  be  loaded  dnly  with  such  a  weight 

that  the  pressure  shall  ileirer  exceed  onfe- third  ot  that,  which 

the  boiler  haS  been  found,  by  actual  trial,   to  bd  capable  of 

'^""'^Hii^  Without  btitsting,   or   ohe-feixlh  df  it^  cWcnWted 

ngth'j  and  that  kny  petsdn  overloading  thi  valvfe  ShaH  1^^ 

iitiie'tb^ptittishmefit. 

j^^Mihm^  tM  Ritiidh  Legislatdr^  had  not  fd^biddeii  Ihe  fasd 
of  Irtgfi^^r^SUi'e  feteam-engin^s,  eithfet  iii  {laSsage-boats  bi  mla- 
Mfe^G^teiy  the  prefetetice  has  been  given,  Especially  for*  boats, 
^H&k'tkmttieetiglue^;  ahd  mddh  |)rfejtidide  ha^  bderi  dxcftedt 
dgkittk^HHa  fbrmer  from  deplorable  accitl^hti  Which  hiye  dc'ctir- 
red  in  America,  in  England,  ahd  France.  Mr.  tvSih^,  hm^eyfer, 
aigyramfe^tbMf.  Mares&r,  has  defied  Ms  otrpiiflerit^  {6'^*r6diice 
^m^^iikn(i^  oetM  ^ipldsion  df  oh^  df  Mlfe  (jri^iA^^;  altlidiiglr 
iJie^  wdrk  with  a  pressure  of  10  atmospheres. ;  '  '   '      ', 

^^^p^  lariots  accide'nts  are  not  con^ned^^^^^^  ^i^h  ptesstire 
^A^In^s-^they  hate  hajppened  vrith  thds^  of  low  pres^te^ 
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vU,nl5i(|lAi(4  land;  America;  and  mora  Hm^  mo^f.^fpl<^W^^ 
crt^oawned  by  the  latter  hs^ve  been  .attribi^ted  jtotbe  farmer,   .^^ 

:  An  acoount,is  given  by  Mr.  Stevenson,  in  tha . !]^(}iinbmrg];^ 
FhilQSQpbical;  Journal,*  of  a .  dreadful  explosion  wj^qt.QCt 
eufced<  ndar  £dii[iburgh,  of  a  high  pressure  steam  boiler  ^.^4  ip| 
Fravbce  aiccidents  have  happened  both  with  low^  mean^  and  bigl^ 
pressure  engines,  which  require  our  particular  attention. .         • ,. 

.  Exploisionft^  which  have  cost  many  persons  their  lives,  have 
I^appened  with  what  are  called  low  pressure  engines,,  but  whicll 
in  reality  cea&e  to  be  such  whenever  the  fire  is  strongly  ucge^n 
and  the  escape  of  the  condensed  steam  prevented^  either  by  tk|i 
accidental  derangement  of  the  safety  valves,  or:  by  its  being 
pi^rposely.  overloaded.  Amongst  others,  we  may  mention  thie 
deplorable  accident  which  happened  at  Creusol,  by  which 
many  individuals  w.ere  killed,  by  the  bursting  of  the  boiler  of.  a 
tQ^j,pre$sureeDgine.JLet  us  turn  to  the  other  engines.  At  Peropne 
the  balance  beam  of  an  English  high  pressure  engine  bayii^g 
broken,  the  steam  in  the  cylinder  drove  ^up  the  piston  and  it9 
rod  through  the  planks  and  roof  of  the  building  in  which  it  w«9iS 
placed;  but  no  person  was  killed  or  hurt. 

At.  Paris  the  lower  part  of  the  boiler  of  a  jnean  pressure 
engine  having  split,  the  water  flowed  into  the  iire-place,  fmd 
put  out  the  fire  ;  the  walls  of  the  furnace  were,  not  even  shaken^ 
and  |io  noise  was  heard  except  that  of  the  rupture  of  the  boiler. 
A  similar  accident  occurred  about  three  years  since  in  another 
establishment,  unattended  by  any  more  serious  consequences. 

,  But  at  Essonne  a  more  serious  accident  happened  lately  wi^ 
a  mean  pressure  engine,  the  boiler  of  which  had  been  cast  at  a 
foundry  not.  calculated  for  such  work ;  and  it  has  been  satisi* 
fjaetorily  proved,  that  the  mischief  was  occasioned  solely  by  th^ 
clumsy  construction  of  the  boiler,  and  the  faulty  manner  i^n 
which  its  parts  were  put  together. 

.It  results,  from  all  the  details  which  we  have  collected,  th^ 
no  mean  or  high  pressure  steam  boiler,  constructed  in  ^a^^y 
negidar  establishment  in  France,  has  ever  met  with  an  explo- 
sion;; although  they  are  more  numerous  than  those  imppr^f^ 
from  foreign  countries.  During  the  last  year  36  of  ijh^se  .j^- 
gines  have  been  made  in  one  manufactory  at  Paris,  and  ^^till 
greater  number  are  making  in  the  present  year ;  and  the  i^gge 
they  are  used  the  more  they  are  approved  of.  Since  .1815  p|ore 
than  120  mean  and  high  pressure  engines  have  been  madej^ 
tbe  Freach nianufactories.  ..    >  i    '    T 

Since  1815,  32  mean  pressure  engines  have  be^^ob  seQt4o 
^U  Quentin,  from  one  manufactory  at  Paris  ;  and  th^  puifakas- 
ers  are  universally  well  satisfied  with  the  service  tbey.perfpi;!^^^ 

1  -J«'f'o!'.  t,  p.  147.  ^^  hmlet  was' erected  for  boilh^  Ae  nixQs  of  the  L^ehritt^fifc. 
tUleiy,  by  hi^  pressure  stewn. — C* 
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S'Ttib'^dame  iiiij>ortantr  to  ascertain  if  the  sstfetJjr'^f/thefPt^ch 
engiiies,frbin' their  introduction  to  the  present  titiie>  Ve'DfierSly 
dWirig  tb  dhance,  or  if  it  be  the  necessary  conse<^iien[Ce  of  tilul- 
tijpiied  precautions  in  their  manufacture,  and  the  preribuR  trisH 
ib  which  the  boilers  are  submitted.  On  this  point  the  foUbwdiiff 
iilbrmatton  has  been  obtained  respecting  the  cast  iron  boitersj 
which  are  considered  as  the  most  unsafe. 
"The  mean-pressure,  condensing  engines,  on  Woolf's  c^n- 
stf  action,  are  those  which  are  made  in  the  principal  manufactory 
iff  Prance.  With  these  engines  the  pressure  may  be  varied 
from  that  of  one  atmosphere  to  two  and  a  half,  or  three  atdao-* 
spheres,  and  is  indicated  by  a  mercurial  gauge. 
';'  The  true  boiler  and  boiling  pipes  in  Woolf 's  engines  (which 
must  not  be  confounded)  are  made  of  the  purest  cast  iron.  The 
form  of  the  boiler  is  cylindrical,  its  axis  being  horizontal. 

*  The  thickness  of  the  boilers  and  boiling  pipes  of  large  and 
6maU  steam-engines,  varies  from  about  an  inch  and  a  quart^f 
to'  hn  inch  and  three  quarters.  The  diameter  of  the  boiling 
j>tpes  is  much  lees  than  that  of  the  boiler ;  for  small  engines  it 
is  less  than  half,  for  large  engines  less  than  one-third  of  the 
diameter  of  the  boiler. 

*  The  axes  of  the  boiling  pipes  are  parallel  to  the  axis  of  the 
bbifer ;  they  are  placed  below  it,  and  immediately  over  the  fire- 
jilace,  in  such  a  way  that  the  flame  is  in  contact  with  the  pipes 
only.  ' 

As  the  boiler  is  less  exposed  to  the  fire  than  the  pipes,  it  is 
fess  subject  to  injury  from  its  action ;  and  if  any  part  gi\^e  way 
from'that  cause,  it  is  the  lower  part  of  the  pipes  and  not  the 
"fcoiler;  the  consequence  of  which  is  the  inundation  of  the  fire- 
place, and  extinction  of  the  fire,  as  happened  in  one  of  the 
'accidents  mentioned  above. 

The  parts  of  the  engine  are  united  with  every  possible  att^n- 
^bn  to  strength,  and  to  closeness  at  the  joints,  so  that  tiiere 
triay  be  no  loss  of  power  from  the  escape  of  steam, 
•*'    Before  the  pipes  and  boiler  are  used,  they  are  separately 
#tfBiiMlt^d,  by  a  hydrauhc  press,  to  five  times  the  pressrure  that 
•they'wiH  have  to  support  when  the  engine  is  at  work. 
'^' ^•Before  any  conclusions  are  drawn  from  the  preceding  fa<its 
^ti#  observations,  it  may  be  well  briefly  to  recapitulate  them. 
^"^'High-pressure  steam-engines  are  employed  with  most  advan- 
'-%ag^L^'     -       -    .  ...,.'  I  .    ..-. 

1st.  Because  the  greater  the  compression  of  the  steam,  the 
*-'^lei§  is  tfee  »pace  the  engine  occupies.  ^     ^     ^ 

'^•^'Srtf.  Because  it  produces  an  equal  powei^'tb  that' of  a  Id^- 
p¥fei8i&tir^  engine,  with  a  smaller  quantity  of  fuel.'  - 

But  they  are  considered  as  more  dangerous  than  low-pressure 
.ilMigu^ft«  .  If ev^theles^  engini^  xoay  h^.  (^nstmcta^if  witU  which 
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rar^  \  Md  with' whiah  not  a  single  iq^taace  qf  im  espksiaii  J^w 
occurred  ii^  France,  §ince  tbey  hav^  been  ^ged  in  tU^  ojHttltrj^i^ 

Such  are  the  meai^pressure  engines,  of  thT0^i>r.  &iiuf.'adaQ^ 
spheres^  made  in  Franpe^  on  Woolfe's  cpn^tFuctiony  ^  itapnimA 
hy  Edwarda^  with  boilers  fox^x  or  five  tioiea  stronger  tbm  fiAi^ 
be  bnrst  by  the  force  of  the  fsteani  which  t^ey  have  tp  tes^Un-A 

Such  also  ar^  the  higbrpressur^  engines  of  IQ  atmqapherea» 
constructed  on  th^  plan  of  Oliver  S^aa^,  of  the  United  Stfttft9 
of  America;  With  thes^  engines  the  boiler  is  ^capable  of  r^^t* 
ing  ten  times  the  force  it  i^  daily  subjected  to.  - .    a 

%ut  engines  cop^tructed  mt\\  less  pare^  or  nitana^ed  with  leaf 

giidence^  have  occa^ioped  dr^ad^l  accidents,   esp^ci^y  io 
reat  Britain*  '   • 

In  France  only  onp  accident  has  ever  happefied,  by  wfaii^b 
any  lives  were  Ipst,  wbicji  were  those  of  two  individual^  ^ngteed 
in  the  service  of  the  ep^ine;  ^pd  pot  one  sipgle  instaHP^Sa^ 
occurred  in  that  couptry,  in  which  apy  damage  has  beeP)  aiiii» 
tained  by  any  individuals,  from  the  §:^plQsion  of  a  steamt-eciigiiie 
on  the  adjoinipg  premises,  .   i    . 

Although  it  appears,  from  the  preceding  statement,  thai  i^o 
one  in  the  neighbourhood  of  a  steam-engine^  in  FranGe>  ha^ 
ever  suffered  either  in  his  person  or  property  from  any.explo^- 
sion,  yet  the  impossibility  of  such  consequences  has  not  been 
proved ;  and  the  bare  apprehension  of  the  danger  is  a  real  eK)l| 
attendant  on  the  erection  of  a  mean  or  high-pressure  steam- 
engine  in  the  neighbourhood  of  a  dwelling^ouse.  To  reduicse 
that  apprehensipp  as  mupb  as  pQ§sible  the  fellpwing^preQ9,utiQps 
should  be  adopted. 

1.  Every  steapa-epginp  Ijoiler  shppld  be  furpished  with  t^Q 

safety  valves,  one  of  them  iPaccessable  to  the  workman  who 

attends  the  engine,  the  other  undpr  h^    command,  in  order 

that'he  may  be  able  to  dipiinish  the  pressure  op  it,  as  occasion 

may  require.     If  he  attempt  to  overload  this  valve,  it  wiU  have 

ino  effect,   sincp  the  ^team  will  fipd  vent  through,  th^  if^fber, 

which  is  out  of  his  reaqh.    .  .        .i    •  ,  tk. 

;  The  reporter,  M.  Dppip*  suggests  in  this  place,  .tfea<i  ijf.lifty 

apprehep^Jpn  of  dappr  be  epiertpned,  frpfP  th9;poftqibilitjrj,j)f 

the  inaccessable  valve  becpmipg  fixed  hy  rwstr  <^f  l^fiSl^BV!?* 

kraay  be  obviated,  by  fi?^ipg  in  thp  nppeir  part  of  th^.  b9vir.iflijo 

<•  plugs  of  fusible  metal,  formed  of  such  an  alloy,  as  tp  h;^^!^^!?'' 

-fe^.  degrees  above  the  Vyorking  tpinppratnre  of  th^  ^t^apa.^'^Q^e 

'  of  these  plugs,  is  to  be  copsiderablyjargi^r  tp^p  \\i^  o.wW>  S-k^ 

■to  be  mad&  of  .^rather  lefes  fpsibk  alloy,  ^o  that,  if  we,Mft 


does  not  escaj^fi  with  .9wfl5cient  rapidity  on. <iL^.fpsioj:^jjQ|j, me 
smaller^  it  inay  have  ampk  room,  to  %  pff,.^?/  sjpopy- ?ij^  ,0? e 
larger  has  given  way.     The  teinperature,  at  which  the  least 
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^•vliifib  ti9«  inore^a4  9la»(iGJity  of  tlra  6l«%i4  i¥Cnii}4  epidftfigei'^ 
iik0i  Q9fMy  <if  tb«  boil^.  ;..<•> 

'  S'«  AU  the  boilf^rs  ghould  l|eproYf4  byb^og  si|b|&ktddr  by 
l9Pfllf#.of  tka  hydnt^lio  pro^f^,  to  four  or  fiy^  tiiQ^sitblft  wod^iPg 
nm»ai^  for  §ngmeB  that  work  witb  a  fr^&^m  oiktmtmp^ 
four  atmospberes.  Beyond  that  term  the  proof  presaiire  ^baul4 
atmucfa  exceed  the  wor]|;iQg  pressure,  aa  the  latter  aw^edft  ^e 
Mtinple  precu^ure  of  the  attuosp|ie|re, 

3.  Enreiy  ^teaiQ-^iigiiie  i^^er  »hoDld  be  obliged  to  ia^# 
k^own  bi^  method  of  proving  the  boiierf^  as  welTaA  wbf^tjever 
lyiay  guarwtpe  Ph^  solidity  and  safety  of  hi#  ^pgiBe8,  espepiltlly 
an  regards  th^  boU^r  aad  its  appeudages.  He  9hould  9}mq  den 
cjare  thu  working  pressur^i  estimated  by  the  number  of  atmOr 
spheres,  or  in  pounds,  oa  each  square  iacb  of  surfa^  exposed 
to  the  lotion  of  the  steafii. 

4.  For  further  ^^curity,  the  boilers  of  yery  powerful  f^nf^nes, 
when  laear  a  dw^lUBg*house|  inay  be  surrounded  by  s^  thif^k  wall, 
at  tb#  distance  of  between  thrf  e  and  fpur  feet  fi'om  the  bpi}er^ 
and  at  least  as  far  from  the  party  wall  of  the  adjoining  bouse. 

Lastlyi  if  an  exact  account  were  taken,  and  published  by  th^. 
proper  authorities,  of  all  accidents  th^t  happen  to  ^teaipa*- 
e^ines  of  every  kind,  minutely  detailing  both .  the  causes  and 
eiSSots  of  such  accidents,  with  th^  names  of  the  proprietors, 
and  tke  makers  of  the  engines,  it  would  mainly  tend  to  render, 
Hnfteauent,  though  it  cannot  wholly  obviate  the  evils  tbftt  laiiy 
arise  froiQ  the  use  of  metm  and  high-pressure  engines^ 

'> 

AwnciM  |X« 

4;?  Account  of  the  Colun\Ute  of  lIaddaiTj>  (^Connfc(icul). 

By  John  Tprry,  MP,* 

The  history  of  columbium  is  recorded  in  almost  every  woik 
on  chemistry  and  mineralogy,  and  is  faqiiltar  to  ail  who  have 
made  those  sciences  their  study.  Though  it  is  now  iwenty  years 

'  since  liifr.  Hatehett  made  his  interesting  discovery,  the  emty 
North  American  specimen  of  colupibite  known  a«til  lately,  was 
the  original  one  in  the  British  Museuta,  and  even  the  pi8eiB& 
locality  of  that  is  not  known.  It  is  said  to  bave  iieeQ'  seat  many 
years  since  by  the  laie  Governor  Winthrop,  of  Coi|«iec(ieut)  to 

-oir  Hans  Sloane,  tji^fl  President  of  the  iloyal  fiaciei^;  (after 
ij^hose  death  it  was  deposited  iii  the  Museum^  whese  k  sttll 
remains.  According  to  a  notice  in  the  eighth  volume  of  the 
Nelf  York  Medical  neposit^ry,  the  lo«altty  fs  said  to  be  Heap- a 

•  Annals  of  the  Lycemn  of  Natui:j4  Ki«to^}  N^  yoik» 


fettV  It  has,  feotiriBVer,  beten  maiiy  yearfe'^ilght'fdr  wijhcwtol 
e$fei  tad  isome  niiheralogists  have*  dtetabted"  ^ketfefer  tYi^d 
itiieh  in  the  British  Museum  Was  found  itt  ©ohtfedtSciiliiw ni 
ly^rt  of  this  country ;  but  that  it  was  a  liwedi*  speijiweii^ 
:abtdKte,  '\*hich  had  by  mistake  been  Iabdicd^ad»^Ndrtiiv/ 
rtican.-''   '     '     '  ..   •    •  I  '       '-■  <ji,,-:iitjar 

I  a  coBetetioti  of  minerajs  whit^h  I  sent  irtany  yfearg  si^€i*'tei*> 
tit  TVoUe  Wachtmeistcr,  this  distinguished  savcint  5rifbrtA«d7c; 

thkl  111  one  of  the  specimens  from  Haddam,  cotit«i\UflgifJ 
ophabe;  beiyh,  &c.  Prof.  Bfertelius  had  detected  the*  tairttasJf-^ 

and  that  it  exactly  resembled  that  of  finbo,  in  S^wedeti;   -'Ain 
36  of  this  discovery  I  published  in  the  fourth  volume  t^f'SilliAicj 
'S^Jdurnal,  but'it  has  been  overlooked  by  CIeaYdadd^iii4he^i> 
nd  edition  of  his  excellent  work^  and  also  by  Ph(l}(ps>  id  th^i^^ 
edition  of  his  Mineralogy .    As  soon  as  Trfe^eived  thi&'iflttit.^i 
ng  information,  I  carefully  examined  the  onfe  or*two%pec«iL:*'t 
s  of  the  Haddam  rock  remaining  in  my  poss^rio^  ;•  btf€^  > 
out  finding  the  substance   which   I    supposed    Berzelius 
led  to ;  and  since  that  time  until  lately,  I  had  made  no  other 
ch  for  it.    A  few  weeks  since,  however,  in  examining  some 
ndid  specimens  of  the  above-mentioned  remarkable  rock, 
ented  to  me  by  Col.  Gibbs,  I  observed^  disseminated  through 
of  them,'  several  small  masses  of  a  blackish  substance,  bai^ 
the  appearance  of  an  ore  of  manganese.    On  a  more  atten-, 
examination,  it  presented  some  unusual  characters, .  and  at 
th  X  discovered  a  oensiderable  number  of  minute  crystals, 
:h  were  evidently  of  the  same  mineral  with  the  masses.     It' 
irred  to  me  that  this  was  the  tantalite  of  Bei-zelius,  and  a! 
nical  examination  of  the  small  portion  of  the  mineral  which « 
uld  sacrifice  for  this  purpose,  left  little  doubt  on  the  subject, 
fdllowingi's  a  more  particular  description  of  ihe^n^ini^Edk^.  A 
<)ecurs  in  small  amorphous  masses,  and  in  minute  Qij^stah^iq 
etaftiitated  in  a  granitic  aggregate,  consisting  '  of  squnrtiip 9 
it^^  t^le,'  ftiable  manganesian  gai^net,  berylycyQiDpft«E\6vSLicoq 
^d&oifhdufS  masses,  which  ace  probably  yery^amfperlentcl^s^):* 
are  from  orie-fouirth  to  hfdf  an  inehin  diameter^iofiaignrelyiBHio 
ktei&^iV/ •^th  the  ««rfeoe  always  more  oc  less  irisedij.iltii» n 
{W."  its  structure  is-  imperfectly  foiiaiedi'  its^fcaotuperJsio 
6wt}a^'  cdntboklal.    It  is  not  magnetic,  ellher/bd£oteroEyafl»eeji 
g  hekted' by^  ebarcoaK    It  is  sufficienliy  bariiJto;Bora(t»|v.3 
9,' %uV 'not '  tO' >  strike* '  >fire  vritk  steels .  <  1  he .  ]io wder t rofi; ilmii 
srri lis  v^y" d^rk  brown.    Specifiogtavity  SrjQOu  ^ :Befbnei  tktll 
rpipf^/ ' i^  <  Id"  n^aHy '  'itiAjtsibie,  <the  ^mkllfisid ;  ( fragment!  t  being: ^ 

tf^.}  ,J^i»  t\f»V}ep^fitTfgf9t  that  tbip  nmemust  be  given  ,up  fon  that  of  aJfitik 
tter  having  been  several  yean  since  proposea  by  HisiHger  and  Berzelid^  for  tncse  ^ 
ies  of  feldspar  havbg  a  base  of  soda. 


IB^Vi] 
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nHW^  te9«)t;3fet maflyisre  extreaiply  peiifcq|;»:j,!Biejgr^^s8H9^g 


manganese.  In  one  instance,  I  found  them  long,  veVyj^ej^diJ,  a 
an*<fesj^ecl-  HI  ^  r^diati^g  manuieif.  They  aye  Q%9,]gy9up^,^ 
orfi»tens<a0ii»g,  apd  am  very  brittle.  The  form:9^\^e,pOTt^j§:) 
that,pff»rQOippT^%se(J  rfctajigulax  prism,  usually  tru,p.catpd[/)fttrig.^ 
la^ftfce4ge83,oy  a?  four-sided  pyramid,  t^o  sides  of  wh{ch,,;?j^ 
m^t  i^st^p^s,  unduly  extended..  According  to, p}j'i)ijg^p,.tR^^,{ 
prirttn*yifo?m  of  tKe.p9lvml>Ate  is  a  right,  rpctangulap.  prispj^^  mP^(t 
ann^ed  '(fig^l»*^s^  represewt  two  of  the  crystals  with  tl^e.  W6*sjp^^,j 
m^lfl  Qf  th^  'gu^gje^. taken  with  the  reflecting  goniome.ter.f ,  ^Q^.ly^ 
isJ^ftiH^PJ^t  cfW^on^  .This,  it  will  be  seen,  much  resemJ?fe?  j^^^i 
figwr^pf  PQltinabit^iptbe  thir4  edition  of  Phillips's  J^ineral^gy,  .^ 
eJQWpt  i»  worn  iiiinpjr  trunc^ti(?ns. 
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A  sttiall.qoaatrty  of  the  powdered  minepal  wa^  fi^s^^  ,wi(fe\^T 
pc^fi«^<ffjpotiEiftb  and  one  of  borax*  A  ihaps  of  .Ja  .4$^P';g^^^p 
cotowinpast obtained.  Muriatic  acid  poured  o^i  this  \<^!h^^MUt>§\b 
powd^p/^ftieliv  froiii  the  small  quantity  of  the  ora,Qp^r^|^(J«p^miB 
couW'ntJt'be  particularly  examined,  but  it  app^afiertftQl-^ofi^^ftT 
ofil^jqtttpibidim^:  The  muriatic  solWioni  was.  fpwd  xtP)  iPQfttWijjr 
ireniindtmanganefee.  I  regret  exceftdiftgly;no1tth^viflg)8i>^y|fed 
ciefatpqufctntity  df  tbe^toineral  to  mafce:aiCQmpl^te{i^i^ljrsis.j|j^to 
itsi^faternai  dhdrarfers,  orystalUnie  fornj^  aixd.:rti^  f^WoPfe^Wi^ata 
e^jarimentfi^  U have  made,  together  With,  th^^r^a^cpipfe^l^t^^fl^j 
th0[*ubstwic«^iL'exdihined  beinf^  the.  ^i^i^Uucfed  j^^ibyi^.^eigi^o 
lio^JteadeaittW'ttbubt'that  it  as^Ooluml^t^'  i^Jblly  il^^l%it^^^^ 
e^^midirtg  ai  coniidtertlblfi  nunlber  <&f /  ^ftefiii^^^^i to^l  %(1  .j^||^|^d 
cient  quantity  of  the  ore  to  undertake  a  detailed  analysis. 


bife0« .  Tb^  origiiial  ^pepitOi^n  k  said  to  )iav«  b«eB  fbliiHl  in  V^f^ 

LoD4i»ny  ivhich  place  i»  not  niore  than  25  miles  from  Hadd^ip^ 
It  is.  trqe  th;^t  t]|e  laigest  piece  of  orQ  ^et  9eea  from  the  latteir 
locaMty,  does  nid  much  ei^ceed  half  an  inch  in  diamet^r^  wiulji 
that  in  tl|e  Sritisb  Museum  ia  said  to  weigh  seteral  ounoeis^  # 
bi^t  it  is  reasionable  to  exp3^t,  that  when  the  new  looelily  t«'4;bo|» 
roughly  explored,  ipassea  of  cpfisiderable  size  will.be  discov^eiaed^ 
Tliera  i^  aoptber  circumfitanc^  which  ikyoars  the  opinion  tba(^ 
the  mineral  sin^Iyzed  by  Mr.  Hatchettis  of  the  same  variety,  and 
from  the  ^ame  locf^Uty,  as  that  of  Haddam,  which  is,  the  speeifio 
pavity  of  the  latter^  The  North  American  colun^bite  was  found 
py  Dr.  WoUaston  to  be  much  lighter  than  that  of  Sweden ;  the 
cause  of  wliich  was  supposed  to  be  small  cavities  in  the  formet; 
and  in  confirmation  of  this  opinioi!,  I  would  m^ption  tbat  the 
Haddam  cQl^Iubite9  when  immersed  in  water,  continued  to  giv^^ 
out  minute  bubbles  of  air  for  a  considerable  time,  after  which 
the  speciQt^  gravity  was  much  increased. 


Article  X. 

On  the  Misstatements  in  the  Morning  Chronicle  and  Times  News- 
papers  respecting  Sir  Humphry  Davy's  Metho4  of  protecting 
the  Copper  Sheathing  of  Ships'  Bottoms^ 

In  my  answer  to  an  attack  on  the  originality  of  Sir  Huinphry 
Davy's  plan  for  defending  the  copper  sheatning  of  ships^f  I 
have  said  'that  the  defended  metal  is  more  liable  to  become  foul 
from  the  adhesion  of  weeds,  barnacles,  &.c,  than  the  undefended. 
Such  a  statement  first  appeared  in  a  provincial  paper  aboi]|t 
June  or  July  last,  and  was  copied  into  some  of  the  London  daily 
prints,  but  I  eannptnow  recoUiect  the  names  of  either  the  one 
or  the  oth^r,  a  circumstaj^ce,  however,  of  no  consequence  to  my 
present  purpose.  The  fact  was  stated  in  positive  terms,  and  I 
w^$  informed  by  what  I  believed  to  be  good  authority,  that  it 
was  connect,  i  was  the  less  anxious  to  inquire  more  particularly 
into  it,  because,  evep  if  true  to  the  full  extent,  I  felt  convinced 
that  Sir  Humphry  Davy  would  find  no  difficulty  in  obviatiog.the 
evil,  by  reducing  th^  eqergy  of  the  defensive  action;  and  my 
conviption  on  that  head  re^iains  unshaken.  Had  my  inquiries, 
however,  beau  more  minute,  I  should  have  been  more  guarded 
in  admitting  the  fact  as  a  general  result;  for  I  have  since  learned 
that  the  assertion  require^  much  quaUfication  to  make  it  consist-* 
ent  with  tf  utbt 

I  do  pot  know  whether  or  not  the  passage  in  question  has 

*  It  weighs  exactly  302*46  grains. — C. 

f  Attnalt  ofPhih90phifj  yol^  viii.  (New  Seiitt)  p.  141  • 


}#a$}  Cm^  siemi^g.  las 

|p^v«£nLiriJB^'l2(^  several  fetronaons  stat^men^ii  whiph  liavib  UI^Ijf 
9p{)BiMradio.fldizffiiof  the  London  papers ;  but  the  splM^Qthftiriag 
^dpi  iT^ivQcl^ .  aadasit  appears  to  m^  in  no  very  laudabk-  t^m^1L 
JLjim  anxioiis.  at. least  to  do  away  any  false  impression^^l^i  I 
lo^'have  uniDteationaliy  occasionedy  by  putting  our  cead^rs^iil 
fu^l^QSsi^i^  of  such  facts  as  hava  recently  coQie  to  my  knowledg^ii 
imi  on  the  acoamQy  of  which  they  may  rely; 
It  :3But>.  &t^i,  a  word  or. two  as  to  the  newspaper  assertions.    In 
Ihe  Morning  Chronicle  of  Oct.  10,  an  extract  is  giv,en  from  a 
w^k\y  publication,  called  "  The  Chemist,"  which,  after  deny- 
iing  to  Sir  Humphry  the  merit  of  originality,  con^udes ;  *^  Th^r^ 
. j^^  however^  a  more  serious  objection  to  the  method  proposed. 
,It  tkas^  bim  tried,  and  it  has  failed.^    This  is  a  short  way  of 
fis^ttting  the  question  at  all  events^  and  when  we  are  indi^erent 
jwh^tber  this  decision  be  just  or  not,  is,  perhaps,  as  good  as 
4uq^  other.    Pxetty.much  to  the  same  purpose,  and  perfectly  m 
the  same  spirit,  is  an  article  in  the  Times  newspaper^  Oct;.  1  % 
on  the  same  subject.   After  stating  Mr.  Muscbett's  experimei^ts^ 
it  speaks  thus  of  Sir  Humphry's : — "  The  experiment  so  far  suc- 
ceeded as  to  protect  the  copper  from  decay,  but  it  was  sopn 
found  out  that  vessels  covered  on  this  plan  have  returned  after 
sl^Qj^jb  7Qya,g^s  perfectly  foul;  their  bottoms  covered  with  sea 
we.edp,  barns^cles,  ?ind  other  worms.    The  remedy,  therefore,  i? 
worse  than  the  disease."    A  little  further,  we   have  another 
therefor^.   "  The  learned  President's  experiments  may,  thereifore, 
be:pegarded  as  a  failure,  so  far  as  advantage  to  navigation  is 
='conae]?ned,  howe^ver  useful  they  may  be  to  cbeniic^  sciepcpy 
9k^  however  pleasant  they  may  have  been  to  hipt^self  in  pro^^itr* 
ing  a  summer  escursioti  at  the  publio  expense  tp  th^  Nof  tl|  ^m 
and  the  Baltic." 

,  .Whether*  these  and  similar  attempts  to  prejudice  the  public 
maindagaiaat  an  inventip)!  which  there  is  every  ve^qa  to  Jn^Ueve 
vii>dU  afford  fn  effectual  rqqaedy  for  a  serious  natipn^l  ^iril^  ^re  to 
J^B  attabuted  to  sheer  ignorance,  or  a  less  venial  Qrigi(|^  I  \^f\9( 
^inot ;  but  whatever  bears  the  impress  of  superiojr  inteU)g|$nc^,  is 
vimie^  to  provoke  the  spleen  of  invidious  sciolism.  It  w^  ^0 
I'with  another  important  discovery  of  Sif  Humphry  Davy%  for 
riflTeu' the  precious,  boon  of  safety  to  thousands  could  not  protect 
vhistLamp  fixHEn  the  sneers  of  certain  petty  cayilleis.  Posterity 
.^iii.be  mcure  just !    . . 

'i  •!  Buttothe/ue/s,  and  by  their  evidence  let  our  readers  judge 
l>o£]the  acanracy^ 'dXiA  jy,$tice  of  the  newspaper  st^tem(^Qt9^  and 
-thB  bold  asseirtion,  that  the  experiments  nave  failed. 

The  two  harbour  boats  which  gave  rise  to  the  original  ejtag- 

^jgerated'iiAifiount,  were  purposely  over  defended  by  a  suifade  of 

2inQ  in  the  proportion  of  about  l-25th  of  thg^t  of  the  copper,  the 

object  of  tbpse  py^jjaajuayy  expprim^nt^  being  sQjely  to  agcprtftin 

the  efficacy  of  the  plan  as  a  preservative  qf  the  copper j  without 
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reference  to  any  ulterior  effects.  These  boats  were  stationcBin 
Portsmouth  Harbour,  and  the  copper  remained  bright  for  heaVljr 
three  months,  when  it  became  coated  with  carbonate  of  lime,'to' 
the  rough  surface  of  which,  the  confervae,  always  floating  in  the 
summer  months  in  Portsmouth  Harbour,  adhered,  and  these 
soon  caught  other  weeds  ;  but  they  were  all  loose,  and  there  were* 
neither  barnacles,  nor  any  other  shell-Jishy  nor  any  worms,  amongst 
them  \  and  it  is  more  than  probable,  that  the  same  weeds  would 
have  adhered  even  to  carbonate  of  copper. 

Except  in  harbour,  there  is  every  reason  to  think  that  carbo- 
nate of  lime  could  not  adhere  to  the  copper,  even  with  excess  of 
protection,  and  the  confervae  must  have  oeen  washed  off  in  a  ship 
at  sea.  Copper,  until  it  is  worn  in  holes,  corrodes  so  fast  that  no 
permanent  surface  remains  to  which  weeds  can  adhere ;  but 
when  there  are  inequalities  in  the  surface,  they  adhere  readily 
enough  even  to  tne  poisonous  oxide  of  copper.  •  1  do  not 
believe  that  any  of  the  protectors  placed  upon  ships  are  in  such 
excess  as  to  occasion  any  deposit,  and  if  they  are  a  little  posi- 
tive, or  nearly  in  equilibrio,  the  whole  surface  remains  smooth, 
and  the  adhesion  of  weed  and  shell-fish  is  prevented.  As  far 
as  the  experiments  hitherto  made  enable  one  to  judge,  the 
requisite  proportion  of  protecting  surface  to  that  of  the  copper 
is  somewhere  between  ^4^  and  -^\^,  but  even  -j-J^  will  save  more 
than  half  the  copper  of  the  navy. 

V  In  reply  to  the  assertion  that  protected  ships  have  returned 
after  short  voyages  perfectly  foul,  and  the  delicate  insinuation 
that  Sir  Humphry  Davy  has  been  amusing  himself  by  a  voyage 
to  the  Baltic  at  the  public  expense,  I  subjom  the  following  note 
to  the  Secretary  to  the  Admiralty,  and  his  answer. 


MY  DEAR  SIR,  BHHih  Museum^  Oct.  SS,  18S4. 

You  have  seen,  no  doubt,  a  paragraph  in  the  Times  newspaper 
of  the  1 6th  instant,  stating  "  that  vessels  coppered  on  Sir  Hum- 
phry Davy's  plan  with  protectors  have  returned  after  short 
voyages  perfectly  foid^  In  the  same  paragraph,  it  is  also 
insinuated,  that  Sir  H.  D.*s  late  voyage  to  the  Baltic  was  made 
at  the  public  expense.  Pray  allow  me  to  ask  you  if  these  state- 
ments, or  either  of  them,  be  correct  or  otherwise  ?  /  '■'    "^; 

I  am,  my  dear  Sir,  your  faithful  servant,  ''  ' 

J. G.  Children.'  ' 

John  'Barrow J  Esq,  S^c,  S^c.  8^c.  Admiralty,  "^  ;^ 

Mr  DEAR  SIR,  AdmiraltpyOiti22i\Be4.A 

Iii  answer  to  your  inquiries  respecting  vessels  coppfei*ed''oh 
Sir  Humphry  Davy's  plan  with  protectors  having  tefturfled  ttften^ 
short  voyages  perfectly  foul ;  and  whether  Sir  HuWphty  D6^y 
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i)(^Pl4^  .a.yoyage  to  the  Baltic  at  the  public  expense, , I . have  to^ 
sX^p,  that  with  regard  to  the  former,  no  repoi^t  'whatever  has  been, 
fieceived  at.  t lids  ojficefrpm  any  one  vessel  supplied  with  protectors,^ 
nor  am  I  aware  that  any  one  of  them  has  returned  into  pprt.  And, 
with,  regard  to  the  second  point,  I  can  safely  say,  that  Sir  Hum- 
phry's, passage  to  the  Raze  of  Norway  (not  to  the  Baltic),  was 
f^ot  attended  ririth  any  expense  either  to  this  or  any  other  department 
of \ government ,  The  fact  is  simply  this: — the  Comet  steam, 
vessel  having  been  ordered  to  proceed  to  Heligoland  at  the 
express  request  of  the  King  of  Denmark,  for  the  purpose. of 
fixing  with  precision,  by  means  of  numerous  chronometers,  the 
longitude  oi  that  island,  in  order  to  connect  the  Danish  with  the 
British  survey ;  and  the  Board  of  Longitude  having  recommended 
that  the  voyage  should  be  extended  as  far  as  the  Raze  of  Nor- 
way, for  the  purpose  of  ascertaining  the  longitude  of  that 
important  point.  Sir  Humphry  Davy  volunteered  to  proceed  in 
her,  at  his  own  expense,  to  enable  him  to  attend  in  person  to 
certain  experiments  which  he  was  desirous  of  making  on  the 
action  of  sea  water  on  the  copper  of  a  vessel  passing  rapidly 
through  that  medium. 

If  any  illiberal  construction  should  have  been  conveyed  to  the 
public,  as  your  note  would  seem  to  imply,  you  are  at  liberty  to 
make  use  of  this  reply  in  any  way  you  may  deem  fit. 

1  am,  my  dear  Sir,  very  sincerely  yours, 

John  Barrow\ 

*r.  G.  Children,  Esq. 

Verbum  non  amplius  addam. 

J,  G.  C. 


Article  XI. 

Inquiries  respecting  the  Geological  Relations  of  the  Beds 
between  the  Chalk  and  the  Purbeck  Limestone  in  the  South* 
east  of  England.  By  William  Henry  Fitton,  MD.  FRS. 
MGS.&c.    (With  a  Plate.) 

1. .  Th  e  geological  relations  of  the  beds  of  sand  and  clay  which 
are  interposed  between  the  chalk  and  the  Purbeck  limestone 
have  been  of  late  the  subject  of  considerable  discussion  ;  and 
various  opinions  have  been  formed  respecting  the  difference  of 
structure  supposed  to  exist  in  the  two  principal  tracte,  where 
this  part  of  the  British  series  of  strata  is  visible  upon  the  coast, 
namely  the  southern  shore  of  the  Isle  of  Wight,  and  the  space 
betweeiv  the  chalk  cliffs  near  Folkestone  and  at  Beftchy  Head. 
^othiQg.can  more  strongly  show  the  necessity  of  further  in- 
ftiTOation  upon  this  subject,  than  the  discrepancy  ia  th0 
^Q9^)mts  of  these  two  di&tricts,  and  the  general  obscui:ity  oi^ 
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tlitLtrekites  to  the  beds  betwieen  the  chalk  and  the  Parbeck  liineili 
slone^  in  the  ^'  OntlineB  ^'  of  Messrs.  Gonybeare  and  Phillips ;  tf 
y^otk  so  tery  remarkable  for  the  judgment  and  success  with  whicll^ 
its  tnultifkrioius  OOntetits  hare  been  brought  toge^ef  and  rtt^^ 
der^d  consistent.  In  the  account  of  the  wealds  ot  Kent  and  %^'i^\ 
sexj*  described  fdr  the  first  time  by  Mr.  Conybeare  in  that  pub- 
lication^  the  tract  between  the  chalk  and  the  Hastings  sands  is  sai#i 
to  be  occupied  by  a  ridge  composed  of '  Green  sand/  quite  distinct* 
from  the  *  hon  sands  *  of  Hastings,  and  separated  from  them  hf.* 
si  well-niatked  valley^  containing  the  '  Weald  *  clay.     But  iii<' 
the  description  of  the  Isle  of  Wight,t  the  very  same  denomiiiH^ 
tions  are  applied  to  strata  entirely  different ;  the  author  adopt* 
ing  the  arrangement  of  Mr.  Webster,  and  regarding  the  Idwep 
part,  of  that  island  as  composed  of  one  series  only  of  ferrugindtfs 
sands,  which  he  identifies  with  those  of  Hastings  :  i^o  that  th€^ 
reader  of  the  descriptions  afterwards  given  of  other  patts  df 
Ehgland,  in  which  these  sands  and  clays  occur,  must  connect 
with  those  terms  a  different  meaning,  according  to  the  dis^' 
triet  ^hich  he  may  happen  to  have  first  seen,  or  may  adopt  a§ 
the  type  of  his  comparison.     Mr.  Conybeare  indeed  has  himself 
admitted  the  obscurity  in  which  this  part  of  the  British  series 
of  strata  is  involved ;  and  has  ascribed  it,  not  merely  to  the 
imperfect  state  of  our  information,  which  seems  to  ine  to  be  thc^' 
true  cause,  but  to  a  greater  variation  of  structure  and  composi- 
tion in  these  beds,  when  occurring  in  different  quarters,  than  has 
been  observed  in  other  members  of  the  series,— or  than  will^  I 
believe,  be  found  in  reality  to  exist. 

The  standard  publication  to  which  Mr.  Conybeare  and  all 
other  geologists  have  referred,  in  treating  of  the  Isle  of  Wight, 
is  the  well  known  letters  of  Mr.  Webster  to  Sir  Henry  Engle- 
field,;}: — a  work  which  has  given  to  that  instructive  district  an 
almost  classical  celebrity,  and  has  contributed  most  essentially 
to  the  recent  progress  of  geology  in  this  country.     It  seems  to 
me,  however,  irom  what  I  have  recently  seen,  that  Mr.  Webster's' 
arrangement  of  the  lower  strata  of  the  Isle  of  Wight  has  been 
adopted  without  sufficient  examination  \  for  though  he  has  iden-*' 
fied  in  a  general  manner  the  sands  of  Hastings  and  Tuhbridge 
Wells  with  his  ferruginous  sands,  and  stated  that  the  weald  clay 
belongs  to  this  formation,  and  has  also  mentioned  grit  stone  ^s* 
occurring  in  it,  he  does  not  appear  to  me  to  have  duly  appti^* 
ciated  the  relations  of  the  different  members  of  this  part  of  the 
series;    havitig  overlooked  the  important  natural  features. re- 
sulting from  the  presence  and  situation  of  the  weald  clay,  and 
mentioned  the  Purbeck  beds  as  constituting  the  lowest  strata  of 
the  Islalidi     Prdrti  a  paper  recently  presented  to  the  Geological' 
Society  by  Mr«  Webster,  an  abstract  of  which  baa  been  pub* 

*  Outlines  of  tlie  Geology  of  England  and  Wales,  p.  144,  &c. 
t  i^age  IS5.  X  I^Bdon.    4to.    1816. 
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lifihed  m  The  Annals  of  Philosophy^*  it  Would  al«o  appcir  that 
he  is  of  the  same  opiDion  with  Mr.  Conybeare  as  to  the  Want 
of  continility  arid  correspondence  of  those  formations  itt  dlf^ 
ferent  quarters ;  for  he  stutes  that  the  silicfeous  liiiifestone  of 
HadtifigS  had  tiot  been  noticed  in  a&y  other  place,  ahd  dedcribeil 
It  as  not  beidg  coextensive  with  the  rest  of  the  fertugirious 
6and. 

It  is  unnecessary  to  enter  furthet  into  the  history  of  this  sub- 
ject, as  the  subjoined  list  enumerates  the  principal  authors  whd 
iiare  published  any  thing  relating  to  it,  and  will  show  the  cbn- 
nexion  of  their  several  arrangemerlts.  But  I  shotild  hardly  havfe 
Ventured  to  differ  from  stich  authorities,  if  the  structure  of  those 
tracts  in  Keht  and  Sussex  whii^h  are  composed  of  the  bed& 
under  consideration  were  not  obscure ;  and  if,  also,  it  did  liot 
appear  from  Mr.  Webster's  own  account,  that  the  portion  of  the 
Isle  of  Wight  to  which  my  obserVatidtis  felate,  had  c01ripa^a*• 
tively  escaped  his  notice  ;t  sinCe  it  is  not  possible  td  exarbine 
the  country  which  he  has  more  particulariy  described,  without 
admiring  the  fidelity  of  his  observations,  and  adtnitting  the 
general  soundness  oi  the  inferences  he  ha^  deduced  from  them. 

II.  The  fact  is,  that  there  exist,  in  the  Isle  of  Wight,  as  in  the 
wealds  of  Kent  and  Sussex, — besides  the  beds  of  greenish  sand- 
stone immediately  beneath  the  chalk, — two  distinct  series  of 
sands  which  differ  from  each  other  considerably  in  composition; 
and  that  the  features  of  the  surface  also  correspond  with  the  geo- 
logical division  of  the  strata,  although  local  circumstances  have 
irendered  this  connexion  less  conspicuous  in  the  Isle  of  Wight 
than  in  the  wealdar  of  Kent  and  Sussex.  Both  of  these  sands 
are  separated  from  the  beds  above  them  to  which  Mr.  Webster 
has  confined  the  denomination  of  green  sand,  by  a  gtr^tiini  of 
blue  clay ;  and  the  two  sands  themselves  are  again  distinCtljf- 
separated  by  a  second  stratum  of  clay,  precisely  correiSipoilding, 
both  in  situation,  and  in  the  fossils  which  it  contains,  with  the 
Weald  clay  of  Kent  and  Sussex.  It  is  the  inferior  of  these  satldd 
alone  which  is  the  equivalent  of  the  Hastings  beds ;  and  these 
constitute  the  lowest  formation  visible  in  the  Isle  of  Wight : 
the  true  Purbeck  beds  not  appearing  at  all  upon  the  Coast,  nor, 
I  have  reason  to  believe,  any  where  in  the  interior  of  the 
island. 

*  July,  1824,  seep.  67  of  Uie present  volaine. 

■f  See  Letter,  pp.  148,  154.  &c.  The  sources  of  miscoAeeption  upon  diis  subject 
hive  not  hnpiobably  been,  the  confUsed  state  of  the  lower  beds  at  Saiidown  Bay,  where 
Mr.  Webster  began  his  observations  in  the  Ble  of  Wight,  and  the  strong  rolemblanc^  of 
iKBoe  of  the  beds  which  there  occur  in  the  W^d  clay  to  the  Purbeck  liisestohe ;  by  the^e 
circunoaCances,  Mr.  Webster,  and,  perhaps,  subsequent  observers,  have  been  misled 
.M  JO  ld^  ttut  i:«litiM)S  of  the  lowest  strato  of  the  iriand,  «nd  prevented  ftmn  tsdi^ining 
0Cli«t4partB  of  tha  oooat  trticre  they  are  bettev  displayed. 
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The  aonejced  map  and  section  (Plate  XXX^L^g^2f*}^»^ 

show  the  relative  situation  of  the  strata,  ^^^  y^m  P^l^^%i^J^ 
'circumstances  which  render  the  exterior  of  ihe  Jtowcpvjiiitr^j^t 
the  back  of  the  Isle  of  Wight,  somewhat.differeiit  in,ap^^;^ance 
fi^m  that  of  Kent  and  Sussex,  which  it  really  does  res^mlm^. 
The  ridge  of  vertical  chalk  strata  which  traverses  the  who^ 
of  the  Island  from  east  to  west,  is  succeeded  on  the  soujtKj  by  ^ 
parallel  range  of  low  hills,  consisting  of  sand,  and  separatejS  %fpm 
the  chalk  by  a  narrow  valley  occupied  by  blue  clay :  this.lovv^r 
range  resembles  both  in  composition  and  relative  place/jjiai 
which  occurs  between  the  chalk  hills  and  the  Hastings  Baiid^ 
thronghont  the  greater  part  of  Kent  and  Surry ;  and  near  thdp 
coast  of  the  island,  it  is  succeeded  by  a  still  lower  tract,  f^enptiM 
the  situation  of  the  weald  clay — -from  beneath  which,  as  inSua^ 
sex,  the  Hastings-sands  rise  distinctly  near  Brook  Ledge,  anc(  alsO| 
but  less  obviously,  in  Sandown  Bay.  If,  where  the  chalk  recurj 
in  the  south  of  the  island,  its  inclination  had  been  similar  to  that 
of  the  central  beds,  we  should  probably  have  had  between  fhe 
two  chalk  ranges  a  parallel  ridge  of  iron  sand,  with,  a  succes- 
sion on  both  sides  of  similar  beds  in  the  same  order  ;  and  the 
section  of  the  coast  at  the  back  of  the  Isle  of  Wigh^ 
both  on  the  south-west,  from  Compton  Bay  to  Rocken  EtkL 
and  on  the  south-east  from  Chine  Head  to  Culver,  would  hav| 
corresponded  exactly  to  that  of  the  shore  between  the  cliflfj  <^ 
Dover  and  Beachy  tleid.  (Fig.  1 .)  But  th^  southern  platfQrti 
of  chalk  being*  nearly  horizontal, — its  distance  from  the  centraf 
ridge  inconsiaerable,  ind  the  outcrop  of  the.  two  ranges  not 
parallel  but  converging  towards  the  interior,  the  beds  of^  sand 
wbicli  come  from  beneath  it,  meet  the  corresponding  strata  which 
rise  'from  under  the  central  chalk,  so  as  to  conceal  the  Ip^i^ 
beds  of  the' series*  It  is,  therefore,  only  where  the  streams  .b«Lyf^ 
cut  deeply  through  the  surface^  or  on  the.  coast,  wherel.ttiij 
upper  strata  have  thinned  out,  that  the  Hastings  sandjj;  ^caa 
make  their  appearance ; .  and  when^  they  do  occur  VPJ^^,  J^ 
shore,  their  section  exhibits  lines  of  unequal  curvature,  witli  t|(a 
greater  inclination,  on  both  sides,  next  to  the  central  ri/!g§^M 

chalk.  "-VjlH 

In  looking  westward  from  the  heights  above  Kc)ckeiYJEp4^ 
tlie  structure  now  described  is  plainly  discernible  i—tbe^v^rea^ 
$artd  thins  off  gi-adually  to  Ath^rfield  Point,  but ^  fp'rm^  ^^H'^ 
interior  a  continuous  range  of  low  hills  from  WalpenJ^Cmnfe' 
to  Kingston;  oVi  the  west  of  which  plac^  are  some  ierainMjcps.  p| 
sand ;  ki^  from  thence  the  range  of  sand  v hills,  ah efidy  ipeu^ 
floned^  tiah"  1)6  J 'traded  wrthout /int^rruptioii'  to  ,tli^isD<|Vp?^ 
Cotopt^n'  BijJ.  ;  TTie*  low  country  of  the  weald /ylay^isafsgsfefin 

)  •  Xl^ppf  iMfdndlA ftbBktht  iriiniitetf#Atv^vcolMaM«ftfa'Mift  IWHifavHtlKt 

t)ie  ne(p»m  alteiAtJ^n^  piL^  cify»i<h»geiKyi>jli»iiitia»iirft<He.<tt^^  JiH»«M 

acciiira^onocaldetaah^ij'potl^^^^  ..   ..    .-     ,.,     \   .,    {.,..  ,^  u-^^yj 
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Wfotta  0  c^nt]niipu&  valbyi  ftox^  the  m^t  af  .Aiberl^i^l^.rb^ 
J^c^h  firixton,  and  thence  to  Brook;  ^pdfroox  ihi$  dpp^^Aaj^^ 
^%4  ground  rises  gr^^duaHy  pn  all  j^idcis  to.  tbQ.cd^Crl^  mA<> 
^Tt^j&hle  a  portion  of  a  flattened  dpme*  .  A  simUar  etructuce, 
"ilid'Uie  same  succession  pf  b^d^^  may  be  0e6n  on  the  other  side 
Hlf/  the  island,  from  tbe  heights  above  BoAchnreby  eastwaird  ,ta 
'Kiji&nt ;  but  the  sands  there  occupy  a  much  amaUer  spape^  a^d 
%rm  only  an  insulated  patchy  surrounded  by  the  w^d.  clay# 
Which  passes  into  the  mterior  from  the  snor^  beneath  the 
^ihage  of  Sandown,  and  in  returning  to  the  sea  divider  the 
^Sliff,  about  midway  between  the  fort,  and  Culver,  and  imme^ 
mateiy  on  the  west  of  Red-cliff.  The  whole  of  the  ipiermediate 
^C;t  between  the  two  chalk  r$.nges)  from  Jievf  Church,  through 
tjr;6dsbill;  and  thence  to  Kingstqn,  is  probftbly  occvipied  by  the 
Oreen-sand  alone, — lei^oept  perhaps  in  the  deepest  plpiCes,  wh^re 

|h(^,tveald  clay  may  appear  in  the  beds.pf  tbe  streams. 

i.  J       - 

III.  The  strata  then,  of  which  the  south  of  the  Isle  of  Wight 
cQasistSj'are  the  following  :--r  .        '      . 

Names  giTen  by  Mr.  Webiter. 

V.Chalk  «,«.  ...^.i^.v^-^A  •'••«^  •••«.  Chalk  imd  chalk  marl 

%  S/aqjdstope,  with  phert,  8cq.  (Fire^tme)  Green  sand. 

^^  Clay  (of the undercliiip  {Gault)  ...«   BluemarL.  . 

^;  Sandiwithvariousfossik (Gr«e9i5ai?cJ)T 

5.,  Clay  <of  the  wealds  and  Tetsworth)  .  1 1?^^^.,-.- ^„«  -^j, j„ 

^.  3and3  (of  Hastings)  the  lowest  beds  f  "^^^H^^^^  ^aUids. 

.«  ...  ja  the  island  ••. 4  ••«••»>• J 

'  i  cannot  give  a  full  description  of  tb^se  b^ds,  hut  the 
I^qwing  observations  may  assist  for  the  purpose  of  recag«f 
iSi^n^tfaein,  where  the  order  is  less  distinct  than  in  the  Ule  of 
Wight:,  more  defiled  sections,  accompanied  by  specimensi 
f^^beeti  laid  before  the  Geological  Society.  The  shelU  whicl^ 
f  ifaall  mention  have  been  named  l^y  Mr.  Sowerby^  ivhowillgivQ 

fres  la  his  Mineralogical  Conchology,  of  such  i  as  have.  ,Jipt 
SUjy  appeared. 
iIire$toue.'^T!)aiA  formation  is  obviously  of.  such  iiypprt^ce 
^^kxiiewivi  a  distinct  name ;  and  it  seems  better  tp  adppt.thskt 
''tt|^*I  nav(^  g^iven«  than  to  retain  the  term grfien-5a«<^  .employed 

riijftj.  Web&t^,  wniph  ^a^  been  almost  univer^?i,Uv,  impropriated 
jP*i['lpyifer  itratuni ;  the  Firestone,  pf  Ryegs^te  ,&p..  ^^hibiM^g 
aioirt  of  average  pharacter,  between  that , of  tlielp^er.  part  of 
^e*'fcainbH'|^^^  (^VmwcA^  and  of  thegvee^^r  J^dsc.pf  tW  Ifileof 
Wij^t'.  'rti^  fprmktion  in  the  latter  plac^  has|  been  "^o  well  ^e^^ 
Awed'by'i'fr.  Webster,  (p.  146.^  that  t  need  only  mention  the 
J«HP<f^iMQt  pi^a^iMUng.tl)«.lAst  ef ilft  toMH^ion^^tim  f«rp<>se  'of 
m»ll^^ii^Wift»^  'i\^fd»i^Sm}M^jit  '(tMk^  i^^  loWtft  'bedi$  of  the 
green  sand,  with  which  it  ha8^TOen'Tr§q[uefitly  cohfoiinded. 
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The  Firestog0  bpl^  it;9  pJlsMse,  a^  is  yi9J^^  er;^ry^|iere  along 
the  coast  ot 'jI)or!»et«lurej|  as  far- as  Whilleporle  iPoipt,  where 
the  chalL  rdtire$'  jTrom  the  $ea:  abd  it  exhibits  the  same  cha- 
racters  throughout.  It  t^an  also  be  traced  through  |he  greater 
part  of  Sussex  and  Surry;  but  in  Kent  seems  ^r^dually  to 
become  less  conspicuous^  and  to  lose  some  of  its  m<^re  pro- 
»iftif]fferfe>ftihfetTfret^i%  as  it  approaches  the  sea,  on  ]Vtlk;e%Mo{ 
eWMibrttei^  There  can,  I  believe,  be  no  doubt  of  it4  ^^eOto^Crf 
MMtity*4ith.  the  lower  part  of  the  Oartibridgeshit^  Ckf^U^% 
The  fossils,  so  far  as  they  are  known,  are  nearly  thb  6iiitie?^iri 
bdth^-Hftnd  they  are  -in  both  cases  different  from  thbs^  of  •  th^ 
gre^-isaiifd;  '  '    '     "  "--'^^ 

'(^cnOtM-Glay  of  the  Underclij^.— Either  of  thfese  deiiotntoSi 
tiona  for  fbe  marly  clay,  which  immediately  suCcefeds  the  *(&^ 
^iort&,  apparirs  preferable  to  that  of  blue  marl,  which  ik  tklcett  fi-bW 
ft'  fchatactef  neither  constant  nor  peculiar  to  this  stratum ';  'iitid 
all  the  evidence  that  I  have  had  an  opportunity  of  exantiningirl 
fH'fti1r<nri:€tfits  identification  with  the  Uambridgeshite  g^iiultvand 
the  blue  marl  of  Folkestone ;  the  principal  difference,  ^WV^ 
certainly  is  remarkable,  consisting  in  the  great  abtlhdknce^ihti 

.  variety  of  the  fossils  at  the  place  last  mentioried,  and  tb'^ir  iddW^ 
parative  rarity  in  the  clay  beneath  the  Firestone  of' the'  I^U^/dT 
Wight.  Mr  .'Webster  has  mentioned  this  peculiariHy,  tind  thtJiigh 
I  searched  carefully  in  various  parts  of  the  islahd,  1  coiM 
hot  find  any  of  the  more  characteristic  Folkestone  shells';  tM 
jilace  bf'the  bed,  however,  is  not  only  remarkably  WelldefirieJ^ 
along  the  whole  southern  coast,  but  is  plainly  discernible  alsb 
to  the  west,  a«  far  as  Durdle  Cove.  Its  characters'  in  ^1} 
the6e  plaices  are  very  uniform  :  the  clay  being  of  a  dtiH  b^ui^H 
gi!<ey  ti61our;  listrsh  to  the  touch,  adhering  not  very  slWAi^y 
to  the  tongue;  and  containing  numerous  minute  glittering  j^Stf- 
tifde^,  which  have  been  taken  for  mica,  but  which  I  belieVfe-klhi 
more  frequently  crystalline  plates  of  gj'psum,— distinct  eiy^fciSi 
bf  ttot  strt)st«lnce  being  found  in  it  in  great  abundance;  brf^ibdtlnj 
j^robfetblyin*  the  decomposition  of  the  pyrites,^  wh5ch  if  bV%fi' 
lvhfere''contaiti&.  It  effervesces  strongly  with  arclds,  krid  beMdl 
the^^helte^  whiih  (inthe  Isle  of  Wi^ht)  are  di^petsefl'tliWrtiiM 
itInislMail  riunibers,' frequently  exhibits  traces  of  slebdi^t-^^itfi 
dri^rt  -tferiifitjations,  probably  derived  from  organlzfeiJ  K6«BiS 
^nire*!>fesil^  ^hich  t  succeeded  in  preserving  (for  iti  general  tHc?f 

^.irt»V6?i^ fragile), ,are' the  following:  ^        •  >'■  ;  ^a^iu-iut 
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-«•'■'  ■• '"^A  #ri  fed  tivalvfi  :  perhabsia^Jcteli'f''  Abuh  sai 

-O'JIL  ^viuiii  -■     :      uv'.-  ,'    y,        n  ITT**  1 '  ''•  V  "''"'•'•     '"'.     ^-'aioo-«d 

'4,,T5>e,G9,^It,h^,  m  tN  Isler  of  Wighjt,  t>^eA  ^Qi^^Kpe^i  ^^ffflt 
|^ijp4sd  .wit)>.t|^^  .wea,ld  clay;  from  whiplv  howevief ,  iti^r4Wjl*flit 
gu^^ediiy  SjSi^^raUnteraal  cbamcter^^ .  aud  is.ev€|ry{^bes^^^ll7 
jftt^dj^y  Ij^e /attrati^iin  jj^ext  to  be  described^  .  .  .  ,.,,^,  )  ^,11 
,.^;^j^eif,.5«iWC?*--rThis  term, .  altlxougb  objectioiia,lJq  .^..b^j^g 
derived  from  a  character,  which  is  not  only  variaU^|(;h\it -i^ 
rg9J^jr,4oi^S:ftqVl>e|Qng  to  the  greater  part  of  thi;^ j^tratuoji^TftJ^a^ 
bfipp  a4ppte4  ,so  very  .generally  by  the  gqoloeists  4;>;f  Epg^^, 
^^it  ^^epap^mQSt  n^cepsary  to  retainit;r--keepiqg^\vaypj.Hi 
^;^^;«v  t}i^,gre|^,9Ccasio^al  variance  between  tba  i>a^i£i^;^|Klith§ 
^ue  c^Mfacterof'  wb?^t  it. is  intended  to  signify.  t      .    .. ;  :i.. 

;,^j!l^;4  Aisb$ter's  d  of  what  he  has  named  fercuginou^ 

^ffid^j  rele^tQs .aJmoat exclusively  to  thk  stratum;  for.he,']iiiL$  bii|j; 
f[)^ntly.i^Qt^jce,d  th^  inferior  (Hastings)  sands,  a^d  considers  itb^ 
iiij\^^ryep).ijig  play:  ,£^s  of  subordinate  impprtanca:  with,  tbe^^.i^r 

^:;^p^|9ps^  jpjs  jie^qriptipnp  ape  very  instructive , , . . 

j.,  JChf^^i^pper^pa^t  of  the  series  is  principally  diatingjuished.bf 
f^jii, .  .a\)i|ndji)^c& ,  of  ferruginous  mat|DQr;  some  of  the  ibedf^rltpt- 
Mjirin^  ig  coi;isisj|;,,in^  a  great  measure,  of  particlje^  qf^browfli 
^qpf^^ti^ip  ifoi^ ;  ore,,  tUe  surfaces- of  which -are  highly  .plolish^4^ 
gii5f.e4i  *  >vitb  a  somewhat  coarse  qu^rtzy  smA..  .  Tbe^e 
^e  ^specially  re mai^kable  in  the  red  cliff  neajr  Gulv^ri. ;  jan4 
m.jj^ljie  porfespondi^.  elevated  beds  at  Conaptou.  Ch^ipe^j  Jf^^f 
^§J;9P,of,th9  formation  also,  some  of  thes^ndy:be4s  :arp/:>i^a 
y^ry  9^i?H'  ,cq1ou)j  ;  probably  from  an  intimate  adniixitu,re  :of,;Q£^irr 
bf)^^eqMsi  fnjatt^,  for  the  specimens  become  ijvbitisbQnJ^^ 
ft^^t^,,  ^f^itjiput  any  bituminous  smell.  .  -  :  <  ,  it  ..'(.it 
.nnJft.7i^»Jc>>v^  PP?'4o»^»  calcareous  matter  occurs. i'^^gffl^t^r 
^\i^^ity  ;:.a^(jl  though  traces 'of  organic  bodies, :  esp€j«jj|iijiy.p^ 
^Pfj^,3l}jp^  toi,A.ljcyDnia,  pccur  throughout  the  formfttipp,i4tfi^ 
pviii;\<^e^Uy;/romtthe.  1^        bed^  that  the.  $h?lls.des!qfi]^.af 

t^Jfi^i^Sii^^^^  h^vfi  been  procured  ;  apd  the9e..bfi4§  i^i^p.pftrtjir 
c;uj^\j[  :|J)a^pd  in  greieu  particles.,  ■. The  ^har*ctier«jiofiitbe  mi^fii^ 

k^nf^i9tl>^:  f^^'y  displayed  oxi  the  shore  of.SaniQWa,;Ba^;  .tbe^fr- 
fUgmous  portion  appearing  in  the  mpst  atril^iog.fPHgic^f^  i^dc]^^ 
and  the  lower  beds  on  the  shore  immediately  to  the  east  of 
Shanklin,  bi$tt9KB€tz»  the>Obine  and>the<  Villa^e'rof'TSatidQiijim^ — 
wh^e  akiOTT^  the 'debris  fallen  *om'  th€  vettipkltiHff  ^pe^Fpiens 
ffii^>g^T6iVMbf:altn6st  every  variety  p£ g;reeii  sapdrTrom  a'M- 
,Q^i^Wft:PQtc;^f , resembiuug  the  K^entish  rag>  to  a^stoneicjompojsea 
«ii»^tn^xxrf*«W^ly'^'Of  green ^piarticlesi^   '^hfe  wppefp'^fid 'tri^pe 

«^i^gittbte^b'^ds' tfoi^^^ond;  rb^iiiy^ 

stoney  at  Hunstanton,  in  Norfolk ;  aAd  the  contrast  between  the 
d  ifferent  parts^of  tbe  formation  is  conspicuous  in' various  parts  of 
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"ftttfty-aM'SftthpfiMlret— so  that  Mr.Conyliear€'fl'd0ilctit)tietf'^f 
the  green-sand  between  Leith  Hill  and  Dorking, — ^where'<|lfe 
more  ferruginous  beds  are  stated  to  appear  *  like  a  second 
fo^ation  of  iron  sand  resting  upon  the  ^reen  6and/*  is  ^ost 
correctly  applicable  also  in  the  Isle  of  Wight.  '*• 

One  of  the  most  remarkable  of  the  lower  beds  of  rtiisfdirtift- 
lion  seems  to  occur  at  the  very  bottom  of  1t^  and  is  itid^ed 
detached  from  ihe  superior  strata,  by  a  group  which  *fol-m^'  as 
it  were,  a  transition  to  the  weald  clay ;  consisting  of  ^reenis}i 
grey  sand  in  very  thin  beds,  intimately  mixed  with  a  ^tiiall 
proportion  of  clay,  and  of  bluish  slaty  clay.  This  detadhed  tred 
IS  itself  composed  of  large  irregular  concretions  of  gr^iifai^h 
sand,  with  much  calcareous  matter,  and  contains  niim^fbbs 

Setrifactions.  It  rises  about  1000  paces  from  the  chal^  in 
andown  Bay,  and  may  be  traced  upwards  in  the  fa6e  bf  the 
ttiined  cliffs  on  the  west  of  Red  cliff.  The  same  fossils  aboulad 
alsa  on  the  shore  to  the  east  of  ShankHn  Chine,  and  in  a  b'l^d 
\vhidh  rises  On  the  tvest  of  the  central  chalk,  and  may  *be 
tracfed  'from  Walpen  Chine  to  Atherfield  Point.  It  is,  pi'db^- 
bly,  from  the  corresponding  part  of  the  series  in  Suriy  rad 
Sussex,  that  a  great  many  of  the  green  sand  fossils  of  thoiie 
counties  will  be  found  to  have  come :  several  of  the  shelli^  four^ 
iiear  Ashford,  jn  Kent,  and  at  Parham  Park,  in  Sussex,t  being 
the  saibe  with  those  of  the  vicinity  of  Shanklin,  &c. 

One  feature  of  this  formation,  which  is  very  conspicuous  on 
Hie  coast  of  the  Isle  of  Wight,  and  might  lead  into  etrot  in 
situations  less  favourable  for  examination,  consists  in  the  great 
Variation  of  aspect  and  solidity  in  differeiit  portions  or  the 
sattie  doiltiiluous  beds  ;  one  part  not  unfrequently  appearing  as 
$1  Verv  dark  greenish,  or  almost  black,  sandy  clay ;  whili^  the 
Vety  sime  bed  has  in  other  places,  where  the  fracture  is  tee€tit, 
in  bright  reddish  dnd  yellowish  hue.  This  appearance  has  b^en 
noticed'  by  Sir  H.  Englefield  and  by  Mr.  Webster,  and  id 
ascribed  by  them,  I  believe  correctly,  to  the  effects  of  motetdfe 
and  ej^posilre,  on  the  variable  proportion  of  clay  and  ferriigihbus 
ia^tttT  which  the  beds  every  where  seem  to  contain.  *  '• 

•  The  greater  part  of  the  fossils  assigned  to  the  Iron  las^tid;  '\h 
Trbft  Sedgwick's  valuable  paper  on  the  Isle  of  Wight,  belotl^ 
tdthe'  lovrer  part   of   the   green-sand    formation.  J     !•  hiBt?B 

'   *;0?itliDf^D.lM,  t  Se^  ManteU,  p.  71,  flic  .  '    ,    ,.'    .;/.'' 

$  Annals  of  Philosophy y  May,  1822,  p.  329,  &c.    They  are  aa  foUowj : —    *  ~ 

C^lincl^ical     poncretions,    probably  I  A  palmated  cockscomb  oyster, 

fiom  organized  bodies,  Trijgonia  daedalea, 

8tem8  of  5ie  tulip  alcyonium,  T.  alsfbnnis, 

'  ..  A  «kBiiaiUMb  inadwpMre,  (  Asttutd  esc««»ta?- 

AaofaiciarecKslUnebodyt  i  Sphawa  oonvgatav  >  .  ^  i 

.    VctnMCiil»ria»i    .     .  Tes^bzatulapcctita?     .. 

Ammonites,  Fema  syiculoides  ?  . 

Roatellaria,  Qryphaea  sinuata. 

Casts  of  three  or  four  other  uniyalves, 

TheeOMKtefltof  Pio£Sedgwkk*teniuiiento  Tht 
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.^^ustacequs  animal,  about  the  aiz^  of  a  sm^  fhrjlii^;  li^ar 
Atlierfield. 
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cp^l§,:two  STpteoies;  fropa  the  same  place,        , 
j^^ftls^  probabj^  pf  differ^sat  species. 

)8U^  BeUoyacina  ?  (Mift.  Coach.  Plat^  388,  6g9,  l^  ^d  %) 
.    ..lEiMtojf  Shankliu. 
,  I^jebra^ijda,  two  species ;  AtherfieW  Point, 
;'G{»rviUi»M.>    .   '  ■■    r  Shanklin. 

..^^Qther  uniyalve, 

,  I .  Weald  Qlay. — ^The  clay  of  this  formulation,  both  at  the  ito^  Mil 
j  jjipittp.iqo^  Kfeems  to  be  miKed  with  a  considerable  portion  of  s^d* 
I  JtiCpoitainf  withia  it  at  th^  upper  part  an  insulated  bed  of  gr^i^ii 
j|^n4  f  ^^if  about  an  equal  distance  from  the  bottom,  a,  bed  oi 
sg^d.roQk,  which  may  be  considered  as  the  forerunner  of  th# 
.  li^sting^^  sands :   but  the  central  portion  i^  very  well  eharaot* 
.^fi(|ed,  and  the  fprmation  maybe  traced  distinctly  in  its  pro- 
(j^i:  plAce>  all  along  the  southern  coast  of  the  Isle  of  Wight  ( 
Dfix  doeft  any  Qlay,  at  alji  approaching  to  it  in  characteri^  or 
thickness,  ppcur  between  the  Gault  and  the  JPurbej^k^erios* 
.The  first  beds  appear  to  rise  on  the  east  of  Sandown  3ay, 
about   1000  paces  from  the  junction  of  the  ohalk  •  lyith  th# 
.fires tone  beds;  the  formation  occupies  4  Qpnsiderable  spac^  ii» 
ihe .  ruined  plitfs  which  succeed  the  precipice  of  Red-Cb^;  ,but 
^he  land-rfalls  at  this  place  render  it  diffix^ult  to  .tr^c^  thQ  be(ls 
lAHiCQ^tipuity,  andoj^  the  shore  below  the  clay  is  in  g)en^aL4!^i^« 
peeled  by=  Wie  gf aval  of  the  beach : — ^nor  is  it  again  yisibJe,  tiiL 
iftfte^vgivrng  plap^  to  the  small  portion  of  th^  Ha^tipgis.s^as 
,4i9Q]^edthere^it ref^ursin  the  fiat  space  to  the  wjestjof  Ui^f^ri; 
iwhere«<  at  very. low  tides,  beds  of  clay  majr  be. see;)  upof^  tb^ 
4lbpr<a  b^neiMth  the  inn  at  Sandown  village,  sink,iag,to  tho  ,vv|e^t^ 
ward  under  the  prolonged.  clifiTs  of  the  greei^-sand  bi^tWi^ea 
.t:ha^.placei  and  $hanklin.    The  clay  ri^es  again, :&Qmb^n^th 
.tbie:  greeursaud  pn  the  west  of  Whale  Cbini?,  bjetwe^n.A^hoi^ 
.Af^U-l^gh-cliff  wd  Atherfipld  Rocksjj — where  the, b^:of  gvefstif, 
tand  included  in  the  upper  part  is  very  distinct,  and  ricn  in 
a  great  variety  of  fossils:  and  from  thence  fbr'  ^tKHit  al.'njile 
westward,  the  cliffs  afford  a  most  instructive  section  of  the 
weald  clay,~perhaps  the  best  that  can  be  fouufj  aA  Epgland ; 


I . ,' 
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moulds  of  sereral  of  ttieee  shdis  (and,  perhapi,  others)  which  {apfieer  lo  liMt  iMei.  oeeu- 
yiod  )>f  pyfites,  99bta  togethtr^  in  remftrk4|)le  ferrugUiout  noduksv  whidb  i^  lUmd  in 
the  uj^r  part  of  ^o^hflTiiiiDMdiatsly  on  tlie  west  of  Sbsajdin  China^  waAm^l»'Gar»t 
spondi&gplMe  wUhin  tbdChiM  ttielf. 
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'  ll^b'^^permbst  part  of  this  formation,  06,  the  coiifin^  ^4^ 
green  fe'ana,  consists  of  bluish-grey  sand  and  cldy^  ih' v^ry  thm 
alternating  courses,  frequently  not  more  than  a-tenth  of  ^  Ibjbli 
in  thtckiiess,  or  of  fine  greenish  grey,  mottlfed  with  li^htei'  tOr 
loured  sand  ;  the  lighter  portion  sometimes  occupying  whit'ii^i'i 
pear  to  be  the  moulds  of  minute  ramified  organic  bodies,  T^hrcp 
exist  in  great  numbers,  but  are  indistinct  in  all  the  specimen^ 
that  I  could  obtain.  These  upper  beds  are,  altogether,  peih'a^ 
fhirty  or  forty  feet  thick.  They  are  succeeded  by  ith|B  bed 
already  mentioned  as  the  last  of  the  green  sand  series;  aifid  this 
is  immediately  followed  by  a  considerable  thickness  of  slai^ 
clay,  which  varies  in  hue  and  consistency,  but  is  ip  geiiersu 
of  a  dark  bluish  grey  colour,  smooth  to  the  touch,  Scarcely  ad- 
hering to  the  tongue,  yielding  very  easily  to  the  nail,  a'nd 
efileirV^escing  with  acids.  The  TaminaB  of  this  clay  are  coated  : 
with  the  remains  of  a  minute  bivalved  crustaceotis  animal,  th^ 
G/prisfaba  of  Desmarest,t  in  vast  profusion  5  and  it  conhiit^^ 
ateo  various  shells.  ;  ^ 

•    In  tlie  clay,  there  occur  subordinate  beds  of  lime  stone ;  J 
s<^me  of  which  are  from  five  to  nine  or  ten  inches  in  thictne^8(, 
consisting  principally,  of  bivalves,  probably  oyrefnse,— and  cons- 
taining  also  a  small  Paludina;  one  at  least  of  thfe^e  bieds  is 
coated  with  a  thin,  somewhat  fibrous  crust  of  impure  greyish 
carbonate  of  Ihne,  approaching  that  which  in  a  niore  di^unct 
form  occurs  between  the  beds  of  the  Purbeck  limestone  Jtt-^  to 
^hich  indeed  this  limestone  of  the  weald  bears  altogether  a 
.  ytjry  Striking  resemblance.    Another  bed  of  lirne^tone  qbhsiste 
almost  entirely  of  a  small  species  of  oyster,  retailing  its  i^helfy 
lUstr^^.  .  And  a  third  variety  must  also  exist  in  this  forniatibrt, 
ellli^r  in  the  for^n  of  a  bed,  or  of  concretions,  though  I  cdidd 
bbtain  only  portions  of  the  latter  description  scattei'ed  on  fhe 
BhOT6;~jbut  these  were  numerous,  and  had  evidfentlyv  coiiie 
fi^oni  the  iintnediate  neighbourhood :   they  consist  or  spatj^ 
limestone  almost  wholly  made  up  of  casts  of  a  Paludina,  clpsisfy 
;  t^eihbling  the  P.  viviprara  (Sowerby,  Min.  €bnch;  H.'^Sl), 
'  stiirf  airb  scaitiely  to  be  distinguished  from  some  varieties  of  the 
Bethiersden  stone  of  Kent.    This  same  stone  at  Sandown  Bay 
,  contains  also  casts  of  the  Cypris  faba,  so  abundant  in  thjs  slaty 
,pl^;  a^cl^.X  have  had  since  the  satisfaction  of  finding- tj^t 
..nemftirk^bl^  fossil  in  almost  all  the  specimens- of  SussiexfidraFble, 

'     :f  ^pie .  9t^  <of  the  ,w«a^ec  W4«  ao  im&TWurable,  during  my  ykkl^^^m  l^i^ce^  that 
,^-4hef0UQWiiig.4ia4R;tMs  4ww  ^eea  t^fe»  piiad^»aU^  bcfda  at^jBM^OWnitP^. 

.:    4  ThisrfshfUf^  UiaeBtpne.is  knofrn  in  th«  ndghbotiriiMld  vf  GfaalB.tB^jjr^ol^rltfie 
name  of  the  "  Piatnor  sUmey*''4a'M,Blit6kU(k9i^?^'%^ 
^:JPP¥e#!t*iE  fovn^  usm  tQitHe  ^k^^Bf^^The,  Nif«ab]im«eH(tf  4b«4akaiiDiR|  iMra^- 

r'        t**    ■•]    -»    sr. -'»>'-.'     -"'f         ,  *r<«»7 -1  t'>    ■j/'-k'^" 'i-*  T ''^    *'     •■^^■^"'* 


i^l^^J JiaV^.md  a^opportumty  of  seeiqgjrriitft ;.flc^i^;fe;^^^^ 
ihdeed  in  t&at  of  Petwortn  has  been  long  smc)^\ii!efltioije^,,liy^: 
S^j.  ^Sow^rljy,  io  thi^  deacription  qf  ;ti»  plate  of  pe.yivi©^ 
(Siin,.  Conch.  PL  31,  vol.  i.  p.  78),  though  it  ^een^  to  $ayj$. 
escaped  attention,  as  a  fossil  of  this  formation.,  'f 

Subprdinate  tothe  clays,  especially  in  the  lower  part  ;of  the. 
f^trnxatSon,  are  also  several  beds  of  cliay  iron  stone,  soipe  of 
whiph  contain,  disseminated,  the  same  species  of  oypiis  as^ 
that  of  the  shale,  and  also  in  considerable  abundance, ,  the;' 
casts  of  a  species  of  Paludina  (elongata),  which  seera  to  j  havta 
heen  filled  with  pyrites ;  one  of  these  beds  at  Sandown  Bay  ^a^ 
remarkable  in  having  attached  to  it  irregular  concretional  masses 
of  a  hard  calcareous  grit,  containing  numerous  casts  of  a  Palu- 
dina, filled  with  lamellar  sulphate  of  barytes.*  Towards  ,th^ 
bottom  of  the  formation,  very  thin  courses  of  a  hard  calcareous 
grit  alternates  with  greyish  clay  ;  and  below  them  is  a  Bed,  firpm 
ten  to  twenty  feet  in  thickness,  of  sand  rock  or  slightly  coherent 
Band,  of  alight  greenish  grey  colour,  but  in  some  places  ferrugi- 
nous, containing  concretions  of  grey  calcareous  grit ;  this  bed, 
the  forerunner,  as  it  were,  of  the  iron  sand,  is  insulated  in  the 
-clay,+  and  is  followed  by  thin  beds  of  mottled  greenish  sand, 
containing  a  small  proportion  of  clay,  and  of  blue  clay;  the 
whole  about  forty  feet  in  thickness.  And  these  are  finally 
succeeded  by  sand  rock,  containing  a  large  proportion  of  con- 
crejiiopal  calcareous  grit  of  a  greenish  hue, — the  commencement 
pf  what  may  be  considered  as  the  proper  Hastings  sands ;  after 
which  no  more  blue  clay  appears. 

,    The  succession  of  the  beds,  near  Atherfield  Point,  where  they 

are  best  displayed,  seemed  to  me  to  resemble  that  above  de- 

^e^ibed;   and  the  fossils  there  were  the  same  with  those  of 

^ai^down.     In  Compton  Bay,  the  section  is  perplexed  by  a/ppn- 

i|ii(ieral)le  subsidence,  or  perhaps  a  fault ;  which  after  the  jfir§t 

^ise..^of  the  iron  sands,  brings  down  the  weald  clay  agaip  Jto 

jie^hor.e,*so  as  to  produce  the  appearance  of  an  alternation  ir— 

I'^t^ the  order  of  the  beds,  and  the  fossils  they  afford,  are'styl 

J;tlie.same.         '.  .      ^  ^       .     [.^,[,.^: 

;  I  iThft  following  are  the  fossils  which  I  have  found  in  this  fdrina- 

*^pij  in  different  places  : — The  concurrence  of, the  vivipara  arid 

.xjjJriS;*  iP  such  great  abundance>  with  several  other  s^jellsin^^o 

laiion  to  the  C^uvl  (or  '^  Cone  in  Ck)ne**)  of  StafFordshixe,  &c.  is  ipentioned  hjr  ]^rof. 
^%mgefi!itk'{AHiiaU  of  Philosophy  vol.  in.  p.  3.19);  and  there  appe^nVt^^Wa-i^a. 
^fiicfa^-iWay.tbo' indistinctly  fibrous  incrustations  of  this  fihaa,  tO'th^  yi^ylcsfsadtne 

fibrous  carbonate  of  Purbeck. 
)£r:j  f  Mj  attttiifeii  «ad  directed  to  thifl  fact,  and  to  <h(f  oeeorrdiflfr  of  theMtfjitak  df  sul- 

fh^^hoityte^in  the  iVilIer's  earth  of  the  Nntfield  green-sB&d,  by  Sfe.  ISoi»^et1»y-i^I  h&ve 

myself  a  spechnen  of  irystalUne  tiulphftte  of  baiy ttts^  tirHl^Gai4boiiMe''tf*linM',^fr(M[i  the 
Oi^tHfiUant^heAiiiif  Wol^btmow  Bay;  bo  that  thift  xnitiefMd'i|^(na]tt't<>''be' •generally, 
^<*'tlMiUgh^ftp^nglyr>di6%iSed  ihroug^iout  these  fonuatiens.    :'•>>•         i^ '<    r  ^a 
.?^'rj^  fvlft'fikimpossibto  that  Che 'Occurrence  of  thiis  or  sim^lir  detatihed  !Mdii  of  tend 

rock,  within  the  tower  part  of  the  weal^  clay,  may  have  occasioned  obscurity,  where  the 
state  of  the  surface  prevents  their  relations  ntim  being  perceived.  ' 
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sthfltlpqiiMtily^iiiiiiytleiid  io  BiM)i|ply'«  gcblfi^ieall  deiiiUiaAimf / 
ofi'«di»e  iiikmbtaDee^  <by  for^  distrnd'tivit)  dhMfaot^n^dfB 

tbftq#Mdt  x^Utyy  winch  hitherto  it  htis.  moti  been  -^it^yiiOiHcogmbftK 
iii^'dduMibi'sitaationSi  /      -  r.  r^   .mo  1)^^ 

CjtPfia/^S^ijal  (Brongai.aft  aod  Desmarest,    Crus^c^^,.D^'flffw 
pi.  XI.  fig.  9t^y-Hythe»r—Bether$d^ru — Pelwortfi^:^^  vW^^^i 
,  rr:^^ag^  J^y  (^3615  hereafter,  p.  382).  . .  .  /  .  .'•  j^  ^ 

C^r^iuw  turgiduia?    (edge  toothed),    Min,  Conch,  pi.  34S. — 

■^(  ^.'■'  '^  a  larger  species  (edge  plicated). — Swanqge  Jiay.  ,  ^^^  ^ 
vyreift^  media  (a  nejv  species).—/,  o/*  Wight, — Swavage  JBa^t -J," 
t: -.a  larger  species.— J.  of  Wight* — Swanqge  Ba^f],  \,\[  ^l[ 


xnembranacea  t-^Swanase  Bay* 
Paludi^^  elongata. — J.  oj  Wight, — Swanaze  Bay* 


]V}!elai)ia  atteuuata. — Swanage  Bay*  .  .  ,  f., 

-»•-  itriparinata*^*-'/.  o/'  Wight. — Swanage  Bay. 


■■  ii.'v.."  fluviorum.  Min.  Couch, pi.  3L — Bethersden—Piet^iorih^l 

V^eous  I'T-Stvauage  Bay. 

A  " 
A 


r  ;••    >ff 


k,  short  i^nivalve,  like  a  Helix, — I,  of  Wights  ,     ,"  ^; 

.transversely  elongated,  almost  cyUudrical  bivalve^— S^^awcr^^' 

-S<iy,  .       ..         ,; 

Tooth  q{ Id,  Cx(KQdi\G»^^Stvanage  Bay,  ,\.     ,  ,| 

The  foUowi^  are  meationed  \n  Mr.  SedgwicV^  papisr  i^I^e^.d^ 
referred  to:~  .         \  ..  .   ^,\ 

Qf^trep ;  mi  imdescrih^  species,  somewhat  resemUiug  Oa,l;enera^ 

t.Min,  qcm9h.pl..2W-fig.2&3.— I.o/W^gA^    .    .         .   .,, 
-r— r^— a  so^all  flat  § pecies ? — LofWighU  .      ;    ,  ..,!♦ 

'  TK^  only  other  place  in  which  the  Cyprisis  stated  to  haTeb^tt^ 
found  in  a  fqssile  state,  is  in  the  Department  of  the  AUier,  Iti' 
tile  south-east  of  France  ;  where  it  occurs  in  the  gr*at©»t, profu- 
sion^ and  is  Mentioned  by  Brongniart  "*  as  composifig  klmK^^t' 
exclusively  the  mass  of  a  coarse  fresh  water  Hmebt6nfr-A*(cttP 
daire  lacustre).  In  another  part  of  the  same  district,  land  attcl 
fire^hi^ater  shells  were  observed,  and  veins  of  fibrous  arragonite/ 
biit  wiChout  thiB  cypris:  and  Mr.  Brongniart  considers' the  whtfte 
tf^6t  as  of  freshwater  origin.  The  occurrence  of  a  fos«il  hithetli^ 
so  rafe  as  the  cypris,  in  such  profusion,  in  cbunties^i^o'di^lliiifcy 
ftqm  ^ach  other^  is  remarkable ;  and  renders  it  very  dfistNible  *i^ 
dieterttiihe  the  geological  relations  of  the  strata  wltei^  it^to^ 
beeti  found  ih'Ftatnce:"  -    i  .   •   •.   o^'t  f^ufbinr^ 

"^  ifffs/%s'»fl6iis.— The  terins  'ferrug  iihd''irbn'iiaGdsJ/ 

denote  a  chhr^bW  that  really  belongs  to  this  applirjp^tifon''^ 
the  gte^h-sartd; 'atid  th^  former  has  Weit  applied  by  «lv/ W4b^^ 
stgr  to  i  'BcHes  v<iiicli  *  ihcludies  tbt^e  strata  at  j^^eirt^fcte^mtei 

*  Descnption  Gedkniqut  drs  £iiyiipnf  d^  P|Mif.*-Cuvier  (MsdnaUf  ftWBileB,  Ibc 
tfliiicn.Edk.8<»,  pTmS  "^ 


a^«^ri«rli6t6r  ''(HB  rat^fHtuiiaQgfll) .  tbe  Htrkta'  sr^/  ^jd(l^ll«dwtdt 
and  conspicuous.  Names  thus  derived^  do>.nbt:iiii«lieiid^:^he]f^ 
ke^  in  View  and  fjsicilitate  reference  to  the  original  type,  and 
b^g^iriJfe'i^^  for  some  other  stmta;— afe  'ISe^^Pter- 

heck)  and  Portland  limestones,  the  Oxford  clay/ &d'.  *  -'*  -'^^  ^ ' 

Thf  .Hastings  sands  in  the  I«le  of  Wight  may  bfe  d^kfc^fb^^  as^ 
consisting  <)f  an  alternating  series  of  beds  of  sand,— friorfe' 'or 
less  abundant  in  ferruginous  matter,  and  containing  '/ccitirties 
generality  lA  a  concretional  form,  of  calcareous  grit,-^with"bedl 
of  ciajr,  mni^t  mixed  with  sand,  of  a  greenish  orTeddS^h  Rtte,  6r^ 
of  a  mottled  dnd  variegated  appearance .  Snbordiiiate  beds  con- 
taining or  consisting  of  fuller's  earth,  occur  along  witti  thes,6 
clays ; — and  wood  more  or  less  changed,  wobd-coal,  and  ii-oH 
stone,  occur  in  several  parts  of  the  series.  In  the  Isle  of  Wight 
a  part  pi^ly  of  the  formation  is  visible  :  but  at  Swanage,  a  sec-^ 
tlon  6f  thfe  whole  is  exposed;  and  in  botti  cases,  the  proportion 
of  the  clays  to  the  more  prominent  sandy  beds  is  so  greSit,  that 
if  composition  only  were  regarded,  the  formation  onght  to  tfetke 
its  name  from  the  former.  In  this  respect  the  sands  of  Hast^ 
ings  differ  consideritbly  from  the  tipper  part  of  the  gt^en  sand 
sidles,  which  contains  much  less  clay ;  nor  do  any  or  the  Hast^ 
ings  beds  at  all  resemble  those  sands  at  Red  Clift  and  Compion 
B^y,  which  abound  so  remarkably  in  particles  of  ii'on  ore; 
'fhereis  also  k  more  general  difference  of  hue  and  aspect,  be- 
tween the  greater  part  of  the  Hastings  strata,  and  the  rixihly 
c618tlr^d  sands  in  tne  upper  part  of  the  green-satld,'  whidi'  bah 
be  recognized,  I  think,  by  an  eye  acquamted  witb  both ; '  but 
the  difference  between  the  fossils  of  the  twoformatioilsis-foTS' 
t^i«<|ely,  40 .  great  as  to  affojd  a  much  morje  qqrtaia  dis|;fi^ 
twjnj,  .,;:'/.   .       '.  ^        ^  ^      .  ■.■:,,.    ..J,'... 

-uThei  s.^ctip«i  of  this  formation  visibk  in  San^o^yn/Bay^-jtih^Qjigt 
<3jC«9mftll  extent,  resembles  perfectly  that  of  the  opposite,  md^.p^ 
tl|Q)i&]aqd,  betvreen .  Cowleaze  and  Compton-Gra^agq  ,phi)l^9.^ 
TJft^  ^BomineQi  land  on  the  west  of  Southjxjore,  j(if ^^J^L^/^ .  W?t 
vftljTd. correctly,.  Southmore  Point,)  is  ^he  x;eintfi^.pai:^>,(^,,thi^j 
i^(n09^  «ll¥L|he  beds  thereabouts  a?e  the  lawe&t^pi,  t^e ^l^dr 
ti^ofleotiOBu  of  them  on  the  shwe  fro?a  pullrrflipi,  ^p.  ^BrpQKi 
^nei^b^ingfa^iveryflat.cuiTe,  declijftijig.  pn  ,bQ jh  §}^%,tgw^4|i 
tiBe^ftJfe;^hr-hut/a,ft  appi9araa9e  of  greater  ciirvaturi^tjia^  rejqjly, 
^;^tsi  itnojofja^iaaed  by  the  projpctioKx  pf,  ih^,la,i:^4i.;W4,  tljj^ 
gradual  rise  of  the  beds  from  the  mteriorr.  .  jfh^  pffqpm^  v^x^t^ 
ti^bnuUii  jthe  •  f^gtt^re»  of  this  part,  of  .^he^  i ^oast,  \s,  prpduq^fi  ,hy 
^n&ilft^^i|ff>>:xis^^of  the  beds  or,Sj8gt>d,.r,9isk.,iiyAtbHqaic-9^^,9M^ 

S' %'p  Yihich^t  sis  the.  cjays  beitw^^n  jar,^  /i^ffph   jes^  ,dviya,bl.^. 
w/Aftd^QBiMt^fding.iCQpsidierftbly  \^y):tl^^,^^.^\Xt,  i^,  to  ^bp 


•■  •>**»«!««»'i.*»*».»«»    ~     •     *'   ffiA  t.'t^  J ^  •     •...     ■  --'^iiLM       T    j-«1  mu' 


^  Dr.  i^i«f on  m  the  l^rata  Ufwf 

superior  solidity  of  these  beds, — the  bony  skeleton:  as  it, 
iv^lj^clc^  tile  formation^  that  its  resistance  lo  the  denudii^ 
forces  which  have  swept  away  such  large  portions  of  the  adja- 
cent clay,  must  be  ascribed,  in  the  weslds  of  Kent  and  Sussex^ 
and  on  a  smaller  scale  in  the  Isle  of  Wights — ^Thus  the  b^^ 
^ed  the  *^  upper  sand  rock/'  which  rises  y^ry  gradually  near. 
Gowleaze  Chine,  may  probably  have  contributed  to  the  support 
of  Atherfield  Point ;  and  the  successive  ledges  of  Barnes'srS^nd 
rock;  Ship  ledge,  the  Bull  rock  (about  20  feet  in  thickness)^  and 
the  very  remarkable  ranges  at  Brook  Point,  all  owe  their  promi-« 
iience  and  solidity  to  a  concreted  calcareous  grit,  precisely 
resembling  that  of  Hastings ;  at  which  place  also  reefs  of  the 
^mj&  description  occur  upon  the  shore.  In  Swanage  Bay  fbur 
or  five  reefs,  consisting  of  the  same  kind  of  rock,  run  out  from 
the  sands  into  the  sea ;  and  even  at  Sandown  Bay,  a  few  sttch 
tedgi3^  can  be  seen  at  very  low  tides. 

The  grit  .is,  in  all  these  cases,  of  the  same  general  character^ 
and  is  evidently  nothing  more  than  sand  agglutinated  by  ^  cal"* 
careou^  cement  which  has  crystallized  within  it ;  so  that  in  a 
certain  stage  oi  decomposition,  a  double  structure  is  discern* 
iUe,  the  masses  of  stone  becoming  fissile  so  as  to  disdos^ 
the  original  stratifioation  of  the  sand,  while  the  fresher  pieces 
^how  tEe  crystalline  fracture  of  carbonate  of  lime ;  and  in  some 
cases, the  parallel  faces  of  the  crystals  distributed  through 
tb^  mass  give  by  reflection  the  lustre  of  carbonate  of  lime,  from 
a  surface  which,  in  other  positions,  appears  to  be  composed  of 
grains  of  sand.  In  the  Isle  of  Wight,  the  varieties  of  grit  ac^ 
numerous^  and  of  various  shades  ot  grey  inclining  to  blue  ttnd 
j^Qn«  They  all  effervesce  with  acids ;  but  differ  considerably 
)n  tiaidnessi  probably  from  variation  in  the  proportion  of ^hr 
Q0OUS  naattel'.  , 

,  The  only  fossils  that  I  have  found  in  the  Hastingis'  sa^ids 
and.  liiUfstoneSf  belonging  also  to  the  weald  clay.  I  haire 
9d4e4  to  the.  following  list  a  few  others,  from  the  beds  (^f 
^l^jf.  and  lino^stone  bjslow  the  Hastings  sands,  in  Sussex.  , 

fclybris  fefea.    *]  ' 

jPilttdlna  lenta  ?— ^smaller  and     t^  «„t^«.^^  «  «  :*      40  n- 

'-  more  poihted '  than  P.  flu-  Y'^.T^T^T^  ^     '        -"'"^ 
Tiorum'... I      ton,  near  HasUngs.  :. .       .: 

Cyr^tia media.. J  /,      /! 

'^    *  ,;      .  fin   calcareous   grit;    between 

tiytentL  media : . . . )  Battle  and  Brightling,  Siis- 

tJVrena,  a  larger  species.  . . . .  ]  sex ;— and  Brook  Bay,  Isle 

''^        ■      '  I  of  Wight. 

Remains  of  fishes. 

Jtemaii*  of  plants.  '  .    .       u 


BroOft  ttfc0  be43  belo^wtbe- Hastings'  §and6,  nortB^ert'ofrB^jdfl^ 

Iri.''-/  -^  •  •  Sussex.     .     ♦     ■•      ■     '      ;     I-  ,.f.  ;7   j^vi    T^l 

Gyrena.media  .  :..  •.,......  .7 

iCxbin  elongated  pearly  bivalve 

-like,  a  compressed  muscle. 

Ppt^toides  vfehtdcosus?  (M.C. 

^'34i.f:i) ..;...,..: 

Vertebrat  of  a  crocodile 


11  "^   t> 


In  slaty  clay  between  tb€t,b{9ds 
of  hmestone^    neur  :  I)|^e| 

'   Wood. '         ;  '^  *      '^ 


1 1 


•  •••••«/ 


Scales^  (of  a  fish?)  large,  quadrangular^  .imbricated  :  in  Uin^ 
-]3ione,  from  the  same  place,  .  ,         •         ,  .■ 

A  eoiJiparison  even  of  this  short  list  with  that  of  the  greed 
gand  fossils,  points  but  a  distinction  between  that  formatfohj 
aibd'the  Hastings  sands,  which  may,  perhaps,  deserve  aitenti6n| 
in  the  grouping  and  arrangement  of  the  strata: — the  organiaica 

E'ttductions  of  the  former,  so  far  as  we  are  acquainted  with  them, 
*ing  all  marine  :  but  of  the  latter,  almost  exclusively  of  Irefeh-* 
water  origin.  And  in  fact  if  a  line  be  drawn  between  the  grfeen 
sandandw€aldclay,the  whole  series,  from  thence  downward  tb'the 
Portland  hmestone,  may  be  regarded  as  one  great  suUe  of  fresS^ 
water  forctiatibns  ^ — vvith  the  exception  principally  of  those  bedii 
of  oysters  which  occur,  in  small  proportion  in  the.  weald  claj^, 
dnd  more  remarkably  about  the  middle  of  the  Purbeck  strata,-^ 
whete  a  bed,  about  twelve  feet  in  thickness,  well  known  to  ifi«j 
buarry.men  under  the  name  of  "  cinder/'  consists  almosl^ni* 
titely  of  oysters.  •  • 

i  The  resemblance  observable  in  the  Isle  of  Wight^  b^tw^eff 
jjoifte  of  thebeds  above  thechalkand  some  of  the  Hastings  selnd^ 
fittenife  to  favour  tbe  hypothesis,  of  the^mi^ed  origin,  at  teasi,  OT 
the  latter.  The  Hght  greenish  grey  and  variegated  clay  of  th^ 
-tiwo  series,  art  very  much  alike;  and  among  theJ  fossils  some 
tjf  thd  most  abundant  in  both  are  of  the  geniis  Pfiludfalfi 
fFhel calcareous  grit  also  is  not  without  a  parallel  in  the  fcu^^tiSc* 
beds ;  for  the  stone  of  East  Cowes  quarries,  which  is  thoSre  cabled 
'  rag,'  comes  very  near  to  some  varieties  of  the  Hastinj^V  grjt.:^ 
and  among  the  freshwater  shells  which  it .  contains  V  a  Ij^b^ 
^lEsdinbliiig .  the  vivipara. — But,*  on  the  other  hand/ soineoF 
the  Hastings  sand  beds  are  scarcely  fo  be*  dVstinguiijJ^ed  from 
those  of  the  new  red  sand-stone  (red  inarl).— This  reciirrene^ 
of  bedsjof  the  same  character/ in  parts  of  the  series  wliich  we 
^W^Jn''thjB;hab|it,^  so  remote,  shQ^]fl.E^\rej|:, by 

^&L  '»igljt'ofi^;}al"  affording  prQof  of  that  uni&^  tjie^oper 

l^^tioti' of  the  cii'u^es  which  hav«  produced  Uie  strata,  which  the 

•  When  I  visited  this  place,  the  pits  in  Loid  H.  Seymoiif^^'  gfouiMs  -Bad  h^ 
filled  up,  but  the  specimens  I  found  there  were  sufficient  to  mh^ilpS'^e^BoMiikceii^ 
See  Webster:  Lietters,  p. :^K 


f§$  Dr.  Fittm  tmihe  Strata  {Kikt« 

k^p  put  of  view.  ..'  r .,    .  .  ,|t 

r     .   .  The  WeaJds.  i^ 

'.  IV%  Theea&st  section  between  the  chalk  cliib  inear  Foft»»^ 
itoniBi  and  Beacby  Head^  is  so  much  concealed  by  liianshy  trsoti 
thrpsighbui  the  portion  corresponding  to  the  place  of  tli^  grben 
sknd  andtweaki  clay^  that  the  examination  ot  it  is  difficult  and 
un8ajbi8faetx>ry ;  but  I  have  coloured  the  section  (fig.  l)>«iii  oim^ 
fbrmity  wilh  that  of  the  Isle  of  Wight^-^in  part  from  observattoos 
of  iiiy><>wn^;  with  the  hope  of  saggesting  further  inqmry  ;-  (UnM 
tbere  is  strong  reason  to  expect,  from  the  perfect  covreBpondfific^ 
pf  the  interior,  that  the  arrangement  of  the  beds  upcm  the  coast 
also^'wUl  prove  to  be  throughout  the  same.  '  '  n; 

'  At  Beachy  Head  there  is  no  difficulty,  the  chalk  being  the#^ 
liacoeeded  by,  and  almost  passing  into  beds  of  firestone,  of 
inconsiderable  thickness,  but  corresponding  to  those  of  Culver, 
&c.  in  the  Isle  of  Wight,  and  of  Ryegate,  in  Surrey  :♦  thd^e 
ate  followed  by  blue  clay,  harsh  to  the  touch,  somewnatsandy^, 
and  apparently  containing  few  fossils.  From  thence  to  a  c5onsi<- 
derabie  distance  eastward,  the  strata  are  concealed ;  but  thera 
can  be  little  doubt  that  the  low  sand  hills  which  occur  at  Lang^- 
ley,  and  from  thence  run  inland  through  Arlington,.  Seinlestoa^ 
be.  (Man tell,  p.  76),  in  a  Une  nearly  parallel  to  the  chalky 
belong  to  the  green-sand  formation.  M 

Mr.  Smith's  maps  of  the  interior,  and  his  ^ectibn  from 
London  to  Brighton,  accord  with  this  identification.  The-list 
which  he  has  given  of  the  beds  within  the  denudation  ofELdiiQ 
Sussex,  and  the  adjoining  counties,  corresponds  exactly,  thouffb 
onder  different  names,  with  that  of  the  section,  fig.  1 ;.  andtpe 
^nge  of  ^' sand  and  sandstone/'  represented  in  his  mapi^of 
Sussex  as  passing  dirough  Barcombe^  is  obviously  the  eontinir>^ 
atioiLof  the  sands  of  Langleyabove-^mentioned.  j.i 

i  The- shore  on  the  east  of  ^Beachy  Head,  nearly  to  Bexbill,^iia 
so  low  and  fiat,  that  the  beds  can  be  examined  only  (nnd^ 
&vx)iir8ble  droumstanc^s)  at  low  water;  the  Hastings  sandsy 
boweve^;  rise  about  the  latter  place,  and  the  upper  part  aboundcl 
witl^  reddish  and  greenish  olavs,  like  those  already  described  a^ 
forming  £^6  large  a  part  of  this  formation  in  the  Isle  of  Wight  fi  Th^ 
sands  decline  to  the  eeustward,  and  subside  about  Stone  ^GUff 
QA  the  east'of  Rye,  and  there  again  the  country  becosves  diffiGf4^ 
of  examination;  what  may  be  considered  as  the  true  coast  being 
separated  from  the  sea  by  Romney  Marsh.     But  the  charac^ter- 

'  *  The  firestone  at  Sea-houses  has  beeu  generally  taken  for  green-sian^  and  SfipiiiOie^^ 
to  represent  the  rid^e  betwefu  the  chalk  and  iroA  sand  of  Kent  and  ^uA^ex,;  twj^ip^ 
begins  ai  Folkestone  and  Hythe.     (Conybeare,  Outlines,  p.  ^47^..        j    .•      J 

.  j-  The  qUffs  at  JO[a»tiiiga  have  beeniiiUy  described  hj  Mr,  Webstwt^  in  ap^ipi^r  ;f6«4 
tjeiore  the  Geological  Society.    See  Aamis^  July^  182%^  p.  6^  ^f  thiavobunc.. 


tfUb^f^^  cM^teldly  ixkatify  the  litteittMesf ISf  ^&|y^rtefi%lf| 
those  of  the  Isle  of  Wight;  and  there  can  be  no  dtmbt  l^'^Q^^ 
place  where  theformation  commenceSitheCyprisfababeingfound 
^aiibel  okty  ioam^iately  beftteath  th&  green  sandstone,  Aliovilhe 
lOfYisuof  Hytfaetfc  .  -  . 'i-.' -/i  •  ..•-.    ,!• -i.' 

rf:>lQ.  fHirsuing  tbe'bottndari^&  of  the  chalk  aro«aid  tth^.jgreAt 
HsBiMatioEiiOf  Ketit  and  Sussex,  the  same  succ^ssioiiMof  beds 
dm^bere^ogoizeKlin  several  other  places.*-rThdsthede6tH%l|Qa 
fpwti  by  Mr.  Mantell,  from  Mr.  J.  Hawkinsy  of  tike ' JMEalixtPOokl 
fifr.Western'Sus8eXy  accords  with  the  succession  represented  in 
Seittiona  1  and  2*  A  similar  sectionr  has  been  coniinudioa^ 
ifintne  by  Mr.  Lyell,  from  the  village  of  Shiete,  between  DonUiig 
and  Guilford,  on  the  north  western  side  of  the  weald  distciet : 
tiiE«'  foUowii^  being  the  order  of  the  bed8,*-<jhalk,  green  sand 
'With  oalcaneous.  chert  (firestone);  blue  marl  (gault)  of  dark 
polbut^  with  a  few  fragments  of  shells ;  and  ferruginous  sand 
^tihcl  uffper  beds  of  the  green  sand). — ^The  section  (fig.  1),  it  wiH 
h6  seeit,  Corresponds  essentially  with  that  given  by  Mr.  Web^ 
«ter,*  and  by  Mr-  Phillips  .(«  Outlines/'  p.  160,  &o.)  of  th? 
iradt  belreveen  Merstham and  Kutfield, inSurry . — And  Mr:  Watf* 
lilin'tdd  informs  me  that  he  has  traced  the  upper  ferriigitious  j}or- 
tionofthegreeti-sand  eastward, — from  Guildford  through  Red- 
Hill  (Ryegate),  Rive^-Head,  Seal,  Ighthara,  atid  Wj'otham 
Heath,  to  Aylesford,  in  the  neighbouiiiood  of  Maidstone*  v 
;>>  On  the  east  of  Godstone  however,  the  structure  of  the  county 
miisi'^^till  be  considered  as,  in  some  degree,  uncertain,  for  thi 
following  reasons:  L  That  the  firestone  beds  have  »6t  beto 
Ihtcedto  the  west  of  the  point  above-mentioned;  though  ^eit 
e(|tii^alent  will  probably  be  found  among  the  harder  beds  at  (the 
bdttpmi  of  the  gr^y  marly  chalk.  2.  Notwithstanding' tlte  nuiny 
evid^ckees  of  odrrespondence, — the  great  abundance  of  fossals.iit 
the  Folkestone  niarl,  and  their  comparative  scarcity  thrdu^oiot 
the-!lsle  of  Wight,  is  a  variation  oi  such  amount*  as  to  deolahd 
thbistron^t  evidence  of  geological  identity .f  3«  THe  ferrugin*-^ 
9«ib:sbed8  at:|b6'  top  of  the  green-sand  formation,  .ha vi-ntrutiyjst 
betea^observed  in  the  vicinity  of  Folkestone  ;  while  on  the^otmii 
handy<  calcareous  matter  iexists  thefe  in  much  greater  profioirw 
^i*  than  in  any  patt  of  the  lower  beds*  in  the  Isle  of  Wight  :W; 
lBliii^>fo^ils^  bowevery  are  the  same*  But  I  have  obsehreil  some 
a^pe&rhnceaon  the  shore  between  Sandgate  aifid  Folkestone^ 

„^*.tQ^f.7i''<«w«  tol.  V.'p.  35S.      '  .  .    . 

'^-f  On  the  apposite  coast  of  France,  the  Folkestone  marl  occurs  beneath  the  chalk 
without  the  intervention  of  the  fire  stone,  at  least  in  a  promii^ent  form.  I  have  Jra^ 
ii*^^^it6dit  tof  tb^  characteristic  shells  of  Folkestone,  all  round  the  denudation  6f  the 
U^ir^'BcAiltfhnoiSi  from  the  ^t  of  Blancnez,  through  Boursin,  <!:!olemherq,  liOttin^' 
gben,  &c.  to  the  vicinity  pf  Samer ;  and  have  found  in  several  places  beneath  it  traces  of 
S^ghl^au^Th  J^i.  Bniith-s  mi^s  of  Keot  ahd  Sufry^  the  ^It  Is  continued,  wlthdKt, 
mternipttdii^  fibm  the  wesE' of  J)i>rking  to  the  coast 


$tS^  DnPitt^'^^ft^'m'f^a  ^^! 


Co(is^  of  Dorsetshire  J^^^^^      '^•;-*''-  'V.'^  ;\l/'»^ 

^T.'TPH^  tfrft^resjgive  condensation,  aaa  £^iirii^i.ng  qw)tj  p^ 
OTal^^t^k^d^  ^^^^  sgcb,  that  the  spac^  wc^ujp^pd^M^ 

lietlilifetwpeh^f^  chalk  and  the  lowest  visiple  part  2f^tl^*^.£f^^ 
irigi&nfbjj— ivhich  is  iii  Sussex  (from  Folkestode  toWin/^dpSj^ 
%'  V^?^^P^  ^^^^  twenty  miles  in  extent,— is  ri^dgpea^^up^^ 
iVely ;— lii'the  Isle,  of  "Wight  (between  Kock^ii^Epd  aii.d,§p;itflf) 
liibti^J  to  about  eight  miles  ; — at  Svvanage  Bay^  ,6g.  ?7j..W  ■" 
thsiri  bne  ifiiile  and  .a  half;— at  Worbarrow,.  fig.  5,  tfi  K^f^it 
thr^e-^uarteir§  of  a  mile  ;  and 'finally  at  IDurdle  ^li'^^*  .^S^^d 
ii^Kere  thbse beds  appear,  for  the  last  tinie,  on  th^'  cpasit^. iofj^^ 
tJiiri  tt  farioiig :— the  horizontal  distance  in  a  direct, J)pehet]¥.ft?f]|, 
Pome'stori^  ^nd  Durdle  Cove,  the^^xtrem,e  poptis  .oMhii^.^cipen^ 
being  dfaout  1/0  miles.'  This  convergence,  it  ,i^.  tripie^jg^^ueaja 
nitira  greater  thaii  it  actually  is,  in  consequence, of  t^ie.tiffl^  fa- 
dfihation  of  the  strata  on  the. coast  to  the  .^i'^stdf  P/4^^1jf^ 
"V^pfer^  at*  last  they  become  very  nearljr  ver.Uca](;.t.  fcpf  ^bp  9^mt 
df^nsation  is'  really  sufficient  to  make  it  mor^  extr^r4io?trj.d^g^ 
W6  taiany  members  of.  the  series  have  l^een  r^taii;ie4^  .dpij^  Joi^ 
some  beds  should  be  wanting. 

At  Worbaryow,  and  in.  .the  Qoves  to  .the,iiveirtjC(f,tl^^  p}vc» 
Icbdmiiot  detect  any  trace  of  the  weald  clay,  b.ejtwj?i^^^jl;l;ie^^^(J^ 
bfeloythe  gault;  the  sections  (fig.  5  and  .6)  .^ffotding.pjpiy  i^^ 
cbritintooiis  series  of  sandy  beds,  from  the  gault  to.the  coinpiej^^^ 
ment'bf  thie  Putbeck  strata.  But.atSwanage  (fig.  4and£f)J,Y^ 
riiore  kacces'sful,  having  found  there  distinctly  thje/equiVji^epfjO^ 
the  weald  cla:y  ;— beds  of  bluish  slaty  cl^y  poPtaiPiij^gilt'^  gXPfA^ 
fi(ba,  and  other  shells  of  the  sariie  species  wilJi,thipse,of  tlj^  tsm 
df  W^ht;' and  limestoiie  in  thin  strata,  .cpp[ipQS,ed  pf.i>i5(si^e^ 
♦?th"  shialj 'paludhi85,  and  of  oysters,,  and.  iji^omq.Ciaii^,!^^^ 
(STiil^led  ivith  Obscurely  fibrous  carbonate  oflipq,  Peds^^lsp'j9po]n 
pjoiedblfmotfled  greenish-grey  sand  and  grey  pl^y^' i^ke;t)io^g7ftfe 
MitaoWh  arid  'Gpwleaze  chines,  occur  in  this  p3.rt  fn^  ^^^f.  ^WjrVJ^iTSi 
BntHhi^saiids'interposed  between  the  weald  clay  wd  tne  GaultaLaL 
ijdt  m  tneriflselve^  distihguishabie,  at  Swanage,  l^fky^  |p)m^(J[jJ^  ^j|^ 
%,i^ffl^^^^^^  l^^^V  .tl^e  green  particlip^^  being^w^i^t%,,jaftA 
tire  sands  aiffehng  onjy.in  colour,  fineness  pf  graiuj^j^iit^^  y^\ii 
aKte'^ttiix'ture  of  clay.  There  are  among .thepa  ,s^nip.reHj^i|7) 
able  courses  of  a  very  fine  grained  calcareous  grit  used. by  the 
.  S  waij^ge,^}japf5;^3ieQ^^ 

of  thoM  who  are  not.iOji(&adoikaibed.t»  gfootogicaa-^^  ^¥lU  k  B2a;'^^^6&^,^ 

SOD  feet  thick,  if  horizontal,  forms  a  very  striking  cliff;  but  as  part  of  an'  highly  in- 
dined  series,  it  may  be  passed  by  with  oomparativdy  little  notice. 


1{|!^}  :b$l^ the  Chalk, Sfc. '  3m 

ot  the  Whetstone  quarries  at  Blackdown^  in  DQy400iiME)9^K«hi^ 
are  in  the  green  sand. 

Fig.  3,  is  a  section  southwards  from  the  obal^  n^  ^s 
pjice"  to  the  tbWn  of  Swaiiage,  but  reversed,  forithebim^os^f^ol^ 
shywfng  iti  correspondence  with  that  of  the  Isle  brWy^iiftt? 


Cbmpton  Bayi  and  I  have  also  copied  a  portion  pf  Mr,  ^.^  ^^,^ 
gtefi^ift  '^c<^urate  view  of  the  coaist,  for  the  purpose  of  pointingrc^^ 
fltdrfe  precisely  the  situation  of  the  clays.* — In  this  sketch  (^*r4f)^^ 
the"  spectator  is  supposed  to  be  placed  upon  the  firestoii^  ^Ijspf^i 
tiftft  bed  first  rises  from  under  the  chalk,  and  tO;  loofc/ijlpng^* 
lih^  shore  towards  Swanage.  Masses  of  fallen  chatk  are  s^efi^ 
bieft^en-  this  place  and  the  commencement  of  the  Hst^tipgs^ 
^tifds  :—rbut  these  are  easily  accounted  for^T-beinginfj^ptap^ 
ilirderbliff,  produced  exactly  in  the  same  manner  as  in  thelste; 
of^Wight:-^-^atid  the  fircstone  and  gault  rise  and  hold  th^ir 
{(lac^with  as  much  regularity  as  I  have  any  where  else  remarke4f. 
■The  i^^ction  of  the  Hastmgs  sands,  in  Swanage  Bay/ cpin*-. 
pi^ehends  the  whole  of  the  formation,  and  gives  one  of  tjie. 
most  distinct  views  of  it  thait  can  be  obtained  in  England.  li. 
dohresponds  completely,  at  the  upper  part,  with  the  beds  which 
alW visible  in  the  Isle  of  Wight,  and  at  Hastings. 

';V1;  Very  little  Is  yet  known  of  the  strata  which  fprm  tbej 
g^ject  of  this  paper,  inr  the  interior  of  England ;  J)ut  aa  attera^j 
iWe  jStiriisal  of  Mr.  Conybeare's  descriptions  will  show  th^at, 
S'o^ifle'  of  thQ  obscurities  connected  with  them,: may, be  r^^ 
goK^eb  by  roferring  to  the  order  in  which  the  beds  are  ej^ibftiec^ 
fti' the'lsife  of  Wight.  I  am  in  fact  unwilling  to  abandon  thq  e?^* 
]$^btiltipn  of  finding  in  this  part  of  the  series  the.  sam^  ste^pvi 
lifd^s  6r  lafrafigehient,  that  is  known  to  exist  in  other  poirtioni^cii^ 
iCr^'ihe  reasoning  which  implies,  that  less  of  regularity  is^/;^q^ 
b^i^3^pfe^<ited*hi  a  suite  of  sands  and  clays  than  else^liejre^  ^4^ 
jlig'dWaiys' appeared  to  me  to  be  insulBScient.  I^  is  th^fi^igt 
llfoii^V^'^^^^blished  by  extensive  observation,  that  cqifl^  ^a^Y/^ 
feTiff^id'fcrfedible  the  identity  and  constancy  of. successiopi^ij 
*ii^^pfe1ftibn'i)f the  strata;  and  we  really  know  so  very  mt](e*ci 
titt  ih^drffef  itt  which  they  have  been  formed^  that  our  estiwati^.g^. 
llhe^coiivparaiiive  probability  of  regularity  in  one  d^e,ripj:j[^ft  ,f^ 
bfetf^,  bf  sand,  "6^  cl^y,  or  limestone,  ^ji^ore  than  f^noth^  i^  i^);^^ 
of^HIHfe  Teiy'^light^st  conjecture 


lOcrTh^fij;fllfM3b  ^b^e  ali the'  beds  abdve  desetibed  bccu^  is  cktfed  Piiniieidl'  -  ^e  ex- 


M,^u^;QbfcUJre<il,%  019  ff)]l4^  tiM  ipeumfaftK.sabtftttioeB^  that  wtlii^t'W  MiAiito^ 
oj^^gjlu^rigr-a^qn  ;  P9W  not.M»¥«>ofeitaiMl4i.«ww.iSotJit:liedt  iii liia.         '  '•  > "    ^^'^  }^ 


•-*'.• 


SCIENTIFIC  NOTlCfiS. 

'  ■   '  *C»BMrsTRir.         •'  ••'•'  '^    ^ 
'-    '  ^    '  r  ^  1.  Jvic^  of  Elder  BerHesmn  SVrf.      ;   /  .  a 

^  The  juice  of  the.  elder  berries  seems  to  possess  itaMt^ah 
propertied  as  a  delicate  reagent.  The  foUowidg  proeete  ,yum 
employed  :r—  .    -  \     ' 

Tate  any  quantity  ot  the  ripe  berries^  picked  cfean  fi^mih© 
italksj,  and  after  having  bruised  theni,  press  the  jittcd  inio  a 
Mean  weH-tinned  vessel.  Add  a  fourth  part  of  its  tre(gbi  of 
dcohol^  and  evaporate  the  mixture  to  one-naif.  Hemotre  it1i^6/Uk 
the  ^re  tot  ten  or  twelve  minutes^  and  add  as  much  alc^ol  as 
you  have  of  concentrated  juice.  A  copious  precipitatibbdT^i 
parenchymatous  and  gummy  parts  will  take  place,  wh.i^b  ^tU 
permit  the  liquor  to  be  strained  with  ease  through  a  fitle  ^cotton 
sloth.  *    *'^; 

^  The  filtered  liquor  is  now  fit  for  use.  it  consists  of  t^e.^Eic* 
cfaiarine  and  colouring  principles  of  the  berried,  in  solntibit  wiljh 
alcohol  and  water.  It  is  of  a  beautiful  violet  colour;  Itf  Ordtdlc 
to  ascertain  its  utility  as  a  test  of  acids  and  ailkalies^  the  foHo#- 
ingexperiE&ent^  were  made : —  .   '  '      '  j.'^:'*' 

..  To  ofte  pint  of  rain  wdter  a  single  di'op  of  the  tin(Jtur0  bx'tVi^ 
ierries  vf as  a9ded.  The  blue  colour  was  t6o  pale'  to  b^  SriH 
ceived;  bi^t  the  addition  of  a  single  drop  of  sulpnuric  kdd'^ndiSk 
duced  a  decided  red  colour.  . . .  /»  .  i  •.. y 

''  To  the  liqu6r  employed  in  the  last  experiment,  ^,&ft^i^ 
^uaiitity  pf  alkali  was  added,  when  it  immediately  (A«rn^^.*(,6'k 
^>ri^ht  lively,  green.  If  a  quantity  barely  sufficient*  to  tletitfiflize 
\\\e  acid  bie  epiployed,  the  original  blue  or  violet  <^)>ttr<ft 
restored ;  ihence  thi^  test  possesses  all  the  delicacy  of  tfeft"(ifMS' 
iur^  of  litmus,  or  blue  cabbag;e,  and  has  this  additiottal  Vf^ltf^Aif^ 
property  of  keeping  unaltered,  during  the  hottest  s^aitbn  <^i|ijb 
year.  The  species  tried  as  above  was  the  Samhitciii  tdtMk^^w; 
^he  jpi^e  of  th^e  common  elder  berry  {Sambntus  f^rif):*#ill 
probabW  answer  as  well. — (Annstls  of  the  Lyceutn  of  I^t.  ttist* 
of  New  York.)  •    '  :  •  '  ^^^«J'» 

^^  'A.  ^^Vbltadiiy  of  th^fSnlt^  ofsomt  of.  thu  Veg^abkr 4liuU§%^  )[ 
Ferrari 

coticen^6eH;Md'^Hi^fa  HH bbhMhs  an  ^ittess  of  iekh  ^ ^h»»tk 
which  he  examined  were  the  sulphate,  muriate,  nitrate,  and 


state  of  ebuQition,  has  a  decidedly  bitter  taste.  The  Toltttitity 
of  the  sulphate  of  chinixi  -had  been  pifeviously  taken  notice  of 
by  CaUauo.-^Giornale  c(i  Fisica,  Sec.  ti.  457.) 

3.  Existence  of  Manna  in  the  Leaves  of  Celery. 

Dr.  A.  Vogd  fi^ds  tlie  foUowiug  Sttbsta:aces  in  the  leaves  of 

j^j4p]apt  {Apum  graveolens).  .    ^ 

^^4.  .4^  colourlqss  volatile  oil,  in  which  resides  the  peculiar  odotj^ 

oitheplanti 

•J . :  J2r;jA  thick  fatty  oil,  partly  combined  with.chloropbyle.*   . 

jp  ^3.  jAdistiacttrace  01  sulphur. 

Uf  4t;  A.tjremulous  jelly,  or  bassorine,  which  acquires  a  gelatinous 

/jj(^j;^^§tei^Qy,.b(y  the  action  of  weak  acida  or  of  water. 

^  4^  A  V^^.wn  extractive  matter,  soluble  in  alcohol,  and  precipi- 

jtf^tql. by  solutions  of  tin  and  lead. 

8.  A  very  considerable  quantity  of  nitrate  of  potash. 
^,,.9.  .Muriate  of  potash. 
iSjiP^  manua  may  be  extracted  by  boiling  the  filtered  juice  of 

^leai^es  ip.prd^r  to  precipitate  the  chlorophy.le  and  vegetable 

^qpnep;  and  evE^porating  the  liquid  thus  purified,  to  the  con- 
sistency of  honey :  it  separates  on  cooling  in  greyish  white 
S;i.^|yilar  crystals ^  But  the  mpst  accurate  procedure  is  to  digest 
i4j|  tbjck  liquid  for  a  few  minutes  in  alcohol^  and  to  filter  th^ 
^utipQ. while  boiling  hot  After  some  hours  it  concretes  int6  a 
soft  white  coloured  mass,  resembling  a  cauliflower  :  this  may  b6 
ffjm|l^e4/^on^ideraM  purer  by  squeezing  out  the  alcoholic  liquid, 
j[^s§f4yii>g  the  spliq  portion,  and  crystallizing  a  second  time. 
«^,j|]>^|[*^,phtaipedf  it  pos^se^ses  all  the  properties  of  manna  purified 
Jy.jM^  ;  Like  this,  it  has  a  sweet  taste^  is  verjr 

^^fj^ipitboth  in  cold  and  hot  water,  dissolves  but  sparingly  in 
S^fial^^^ S^^^^%^  amount  in  hot  alcohol,  and  on  cooling  sepa- 
jaj^,%),9i  th^^s.oUition  in  the  form  of  a  soft  white  massj^  reseni- 
•vW&AtWV^^^W^t .  The  solution  also  is  quite  incapabje  of  the 
JFIW;i^H^«^^f'^>;P?^«^^?:tion.  -  \ 

.  I  -jfTi^?if^*?sl^  l^ave^s  pf  celery,  y  iel4  rather  more  than  one  per  cent, 
of  manna,  purified  by  repeated  crystallization.  '    .    / 

He  could  not  succeed  in  detecting  a  trace  of  manna  in  the 
lea)t^H>f  lK)le^m6n,pkr8l6y  (JLpafem  PetroselhmnCjititssSuihe  com- 

ns5&ia4^ii^^:fifs^;w^. authenticated  instpw^  pf  nwina  oc^ur^ 
y»n«[oi».^e  Jfay^l »(  m  Etw-^pe^ti^  rfant^-^Schweigg^  ,9^ 
Ji^i^tfqiLe'^ J^f^fti^  4^  Chftwie  und  T?by»ky  vii.  365.7 

bnH  ^'i.:is':-::   .  =:     ..    •;    ...  .,  •      .,       ';      ;.^    ...       ,    .,     .:  „ 

2P*&^^}i!^^§  ^°^  ^^^  ^^^^  <VpeMC  fnm  ^m  enxnmQOts  0  lit  a  tft^ulisr  ¥Mp. 
^1^0  Series,  vol,  viii.  2  c 
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4.  lodous  Acid. 

.  '    .  .  .  .      ^ 

II  Sig.  Sementiniy  of  Naples,  has  published  an  aooount  of  a 
combination  of  iodine  and  oxygen,  containing  less  of  the  latter 
pvinciple  than  iodic  acid*  It  is  obtained  in  tlie  following  man- 
n^  :^^Equal  parts  of  chlorate  of  potash  and  iodine  are  to  be 
triturated  together  in  a  glass  or  porcelain  mortar,  mitil  they 
form  a  very  fine  pulverulent  yellow  mass,  in  which  the  metallic 
aspect  of  the  iodine  has  entirely  disappeared.  If  there  be  excess 
of  iodine,  the  mixture  will  have  a  lead  colour.  This  mixture  is 
to  be  put  into  a  retort,  the  neck  being  preserved  clean,  and  a 
receiver  is  to  be  attached  with  a  tube  passing  to  the  pneumatic 
trough.  Heat  is  then  to  be  applied,  and  for  this  purpose  a  spirit 
lamp  will  be  found  sufficient ;  at  first  a  few  violet  vapours  rise, 
but  as  soon  as  the  chlorate  begins  to  lose  oxygen,  dense  yellow 
fumes  will  appear,  which  will  be  condensed  in  the  neck  of  the 
retort  into  a  yellow  liquid,  and  run  in  drops  into  the  receiver ; 
oxygen  gas  will  at  the  same  time  come  over.  When  the  vapour 
ceases  to  rise^  the  process  is  finished,  and  the  iodous  acid 
obtained  will  have  the  following  properties  :— 

Its  colour  is  yellow,  its  taste  acid  and  astringent,  and  leaving 
a  burning  sensation  on  the  tongue.  It  is  of  an  oily  consistency, 
and  flows  with  difficulty.  It  is  heavier  than  water,  sinking  in  it. 
It  has  a  particular  odour,  disagreeable,  and  something  resembling 
that  of  euchlorine.  It  permanently  reddens  vegetable  blues, 
but  does  not  destroy  them  as  chloric  acid  does.  It  is  very  solu- 
ble in  water  and  alcohol,  producing  amber-coloured  solutions. 
It  evaporates  slowly,  and  entirely  in  the  air.  At  1 12®  Fahr.  it 
volatilizes  rapidly,  forming  the  dense  vapour  before  mentioned. 
It  is  decomposed  by  sulphur,  disengaging  a  little  heat,  and  libe- 
rating violet  vapours.  Carbon  has  no  action  on  it  at  any  tem- 
perature. Solution  of  sulphurous  acid  decomposes  it  as  well  as 
iodic  acid,  precipitating  the  iodine  as  a  brown  powder.  It  is 
characterized  by  the  manner  in  which  potassium  and  phosphorus 
act  on  it :  the  instant  they  touch  it  they  inflame  ;  the  potassium 
producing  a  white  flame  and  dense  vapours,  but  little  or  no  libe- 
ration of  iodine,  and  the  phosphorus,  with  a  noise  as  of  ebulli- 
tion, violent  vapours  appearing  at  the  same  time. 
.  The  odorous  nature  of  this  acid,  its  volatility,  colour,  and  its 
power  of  inflaming  phosphorus  by  mere  contact,  show  that  s.ome 
of  the  principal  characters  of  iodme  are  retained,  and  that  it  is 
oxygenated,  therefore,  in  a  minor  degree,  and  deserves  the  nam^ 
of  iodous  acid. 

Its  composition  has  not  been  experimentally  asceitaiaed« 
M.  Seme»ntini  endeavoured  to  analyze  it  by  putting  100  grarns 
into  the  end  of  a  long  sealed  tube,  and  then  dropping  a  smaK 
piece  of  phosphorus  in,  iodine  was  disengaged,  and  condemed 
in  the  upper  part  of  the  tube,  and  this  was  found  to  amount  to 
45  grains ;  but  this  can  furnish  only  very  uncertain  results. 


lodous  acid  dissolves  iodine^  becoming  of  a  deep  colour^  more 
dense  and  tenacious^  and  having  more  strongly  the  odour  o 
iodine.  When  heated,  the- iodine  partially  rises  fromtlie  iodoiis 
aeidy  bill  they  cannot  be  separated  in  this  way, 

Mi/Sementlai  believes  also  in  an  oxide  of  iodine,  and  has  given 
thd  name  to  the  black  powder,  which  is  produced  by  the  aetioii 
o#0tilphun)U5  acid  on  iodous  acid,  and  which  still  contains  oxy« 
^etL,  but  he  mentions  that  this  and  some  other  points  still  require 
investigation. 

The  following  are  the  properties  of  the  iodic  and  iodous  acids, 
by  which  a  judgment  may  be  formed  of  their  specific  difference. 
Iodic  ctcid  is  solid,  white,  without  odour,  reddening  blue  colours, 
and  then  destroying  them.  Volatile  at  456°  Fahr,  with  decom*  ■ 
position  ;  heated  with  charcoal  or  sulphur,  it  is  decomposed  with 
detonation.  lodous  acid  is  liquid,  yellow,  odorous,  reddening 
blae  colours,  but  not  destroying  them;  volatilizing  at  112^  Fahr. 
and  even  at  common  temperatures  without  decompositions 
heated  with  sulphur  it  is  decomposed  without  detonation,  and 
inflames  potassium  and  phosphorus  by  mere  contact.  Bib.  Vniv, 
XXV.  119. — (Journal  of  Science.)  ... 

*-  '  •        -  *  t 

^.  Jnjfiammatim  of  a  Mixture  of  Oxygen  fin4  Hydrogen  under 
.  t  Water. 

•  Every  one  is  acquainted  with  the  oxyhydrogen  blowpipe. 
Mi;.  Skidmore,  of  New  York,  has  observed  that  the  luminous  jet 
obtained  with  that  instrument  may  be  introduced  under  water, 
lyithput  beins^  extinguished.  The  only  precaution  necessary  is 
t(^  introduce  it  slowly,  that  the  flame  may  not  be  repelled  into 
the  receiver. 

^  The  flame  viewed  under  water  is  globular.  It  burns  wood,  and 
heats  metallic  wires  to  redness.  Mr.  Skidmore  thinks  that  his 
observation  may  be  advantageously  etoployed  in  maritime  war- 

Idle.  .1 

■f.  1  ''■•'•'■       .  ....  .  ...  .        /     I       ■   » 

^iSdvantageous  Mode  of  using  Alcohol  in  Vegetable  Analysis. 

;!MAf .  H.  Petroz  and  Robinet,  in  their  examination  of  the  fruit 
of  the  lilas,  treated  the  decoction  of  the  grains  with  a  large 
q^iuahtity  of  alcohol  gradually  added  while  in  the  state  of  a  thick 
eeuAijp,  without  reducing  it  to  a  further  degree  of  dryness.  By 
l^i$>mode  the  product  of  the  decoction  is  at  once  d.ivided  into 
twio  portions,  one  soluble  in  alcohol,  the  other  not.  The  di^coo- 
tion  should  not  be  evaporated  to  a  very  thick  syrup,  for  in  that 
c^se::  die  precipitated  matter  retains  some  of  the  substances 
wh:ich  slibuld  b§  taken  up  by  the  spirit.  The  alcohol  muist 
te.<of  «uch  a  strength  as  not  to  be  too  much  weakened  by  the 
l^ater  tiemaihing  in  the  syriip. — (Journal  de  Pharmacie.) 
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'■•;'  ■■•"•■■  -7.  Gtfrwef.  ■  '=''^    M^n:}-i-i 

To  the  numerous  anal]^ses  which  have  already  tle^n  publisIS^ 
pf  ih^  ladividuals  belonging  to  this  important  class  oi^imnei^^ 
Wi^  haye  to  add  the  following : —  .  V  ^  V,  '  a  i/ 

•  i.  Green  trapezoidal  garnet  from  the  mine  Gam|a/:  m .  S'ala,» 

Sp.gr.  3-746.  ;.  V;;;*;; ;'';[ 

I    SUioa .....36-62  18*42  bxygea  ,' .1 

Alumina 7*53   •  • .  • 


Oxide  of  iron 22-18   .....J  ^^'^^ 

Lime 31-80   T    g.gg 

Magnesia. 1-95   J 


"A  .' 


'         1 


100-08 

2.  The  same,  from  the  same  locality,  but  obtained  at  a  difiei(«- 
ent  period. 

Silica  ....;...;..•..  36-73   ....;.     18-47oxygeBt 

Alumina 2*78   ...... \   q  oa 

Oxideofiron 26-83   /   ^'"^^         :         ;o 


}  9-93       :•,„ 


Hi 
J  L 

.  J  .  '■    -I* 


Lime 21-79,....     ^  .  .,.< 

Magnesia ■12'44  .... 

99-67  ■        .    .     .} 

( Bredbei^,  Kongl.  Vet.  Acad.  Handl.  1 822,  p.  «}.> 

3.  Calcareous  garnet,  from  Lindbo,  in  Westmannlaq|d. 
Colour,  black  and  blackish  brown.  Crystal,  the  primitive  rhom- 
boid, sometimes  with  truncated  lateral  edges. 

, ,  ,    Silica 37-55  18-78  oxygen  ^ 

'        Ojcide  of  iron 31-35  9-61,  !^.^^ 

time 26-74  ...... T   g.gg  ri.  ,?> 

,  .     ,  Oxidule  of  manganese.    4-78  J  .  .  i  ij 

^•••■'  ^    '     ■  100-42  ■"'    r'--^J" 

~  (Hisinger,ibid;  18?l;')l| 

■■■■..■■■  ^  J    .:;  /..;j'    .    fiji 

;^'  These  three  analyses   accord   suflSiciently  with  the  formj^^ 
!  which  has  been  deduced  as  representative  of  the  constitutipj;^;9f 

gajmet?;  namely^  an  atom  of  a  silicate  of  a  base  cxmtwuv^gtwP 
f  atoms  of  oxygen  +  an  atom  of  a  silicate  of  a  ba^  coQte^^^i^ 

three  atoms  of  oxygen.  .    .1     hi.  ^.v^nr:^ 

K    lihefnkkeralogioal formula. for  the  Solagamet is.  , i    . ,;  /.  ; i 

^^Mkdifor  th)e  Lindbo  garnet,  :....];;;) 


xng 


}S  +  FS 
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It  is  greatly  to  be  wished  that  this  extensive  genus  were  sub- 
jected to  a  more  systematic  examination  than  it  has  hitherto 
received,  and  as  has  already  been  done  so  successfully  in  the 
|Ca8^  of  the  pyroxenes  and  amphiboles.  The  accuracy  of  J;he 
ppecediiig  formula  is  indeed  supported  by  strdhg*  argiiinehts  ; 
'€ut'  many,  particularly  of  the  older  analyses,  are  contradictory 
of  1$,  and  the  simplicity  of  the  crystalline  form  of  gamet  renders 
peculiarly  necessary  a  severe  induction  of  facts,  before  it  6ari  be 
regarded  as  demonstrated  that  there  are  not  at  present  cdh- 
found^d  under  this  name  several  genera  of  minerals, .  wMch  are 
essentially  distinct  from  one  another,  even  on  the  broad  b^sis  of 
the  isomorphous  theory. 


i  ■  / 


8.  On  Meionite. 

Our  mineralogical  readers  are  aware  that  within  these  few 
ve^rs  an^yses  of  this  mineral  have  be^n  successively  published 
by  Arfwedson,  Gmelin,  and  Stromeyer.  The  results  of  the  last 
two  chemists  were  almost  identical ;  but  those  of  Arfwedson 
disagreed  with  both  so  materially,  that  it  was  obvious  that  either 
he  or  they  must  have  been  engaged  with  a  different  mineral  from 
meionite.  M.  Arfwedson,  in  a  letter  to  Schweigger,  acknowledges 
his  mistake,  and  states,  that  on  repeating  the  analysis  with  an 
authentic  specimen,  he  had  obtained  results  which  indicated 
exactly  the  same  formula  with  those  of  Gmelin  and  Stromeyer. 
It  is  singular  that  the  Tiiineral  which  he  originally  analyzed, 
although  scarcely  differing  in  composition  from,  leucite,  was 
easily  fusible  before  the  blowpipe ;  whereas  leucite  is  quite 
ihfdsible.— (Jahrbuch  der  Chemie  und  Physik,  ix.  347.) 

9.  Erlanite,  a  new  Mineral 


>:  •  ,    ' 


stre,  feebly  shining  to  dull.     Streak  shining,  withL.a  fatty 
5.     Colour,  light  greenish  grey:  streak,  white.     Massive. 


Lustre, 
lustre.  .     ^      ^  ^    , 

Sometimes  compact,  sometimes  in  small  and  fine  granular  dis- 
tinct concretions.      Fracture  in   some  specimens   foliated,  in 
others  spUntery  and  even.     Its  structure  is  distinctly  crystaUine, 
but;  1^0  gpcQimea  has  yet  been  observed  which  admitted  of  regu- 
lar cleavages.     Hardness,  between  that  of  apatite  and  actyno- 
/fJt^i''  Sp',  or.  from  3-0  to  3'1.     Before  the  blowpi|ie,  it- melts 
^^aisflyihto  a  slightly  coloured,  transparent,  compact  peari^.rtnd 
^^^eiiblie^  gehlenite  more  closely  than  any  other  knxDEwa  nimetaii : 
SftdttT'ffelspar  it  is  distinguished  by  its  greater,  sp.  gT.^rfrom 
Saussurite,  by  its  inferior  sp.  gr.  and  hardnisss.    i      iu*  ■-.  o  ^:i' 

It  was  discov'ered  in  1818  by  Brietbauptin.didferMftiltifxMitii  of 
the  Saxon  Erzgebirge.  It  forms  a  part  of  the  oldest  gneiss 
formation,  and  is  always  mixed  with,  more  or  less  mica.  Between 
Gros-Pbhle  and  Erla  there  exists  a  bed  ofitatleaftii  1<00  fatboitts 
in  thickness.    It  has  beon  ,^s§d  Sqx  uj(>wards  of  200  years  as  a 


fkiX'  hf  <heit(Mk  smelters^  and  until  its^  etatnitifttfaNii  bf >  Bfb- 
'fhau^y  it'h^d  beien  uniformly  mistaken  for  lim^lone;t  ^<  u  t«)t/'f 
'  -A<ii(5ording  to  the  analysis  of  Prof.  C.  O,  Omelitty^  it%<omei- 
■jpdAed'of  ■''■■•  '■i-i'-  vi.'.foid 

-^    -^  Silicft .•.^.  63460    <  ?;au> 

Alumiha i ..i .....  14*084  ^ni,    /v 

Lime 14-397 

Soda 2*611     ' 

Magnesia 6*420 

Oxide  of  iron 7-138 

Oxide  of  manganese .,.....;...;..     0*63& 
Volatile  matter •  0'606 


-  t 


Loss »... 1-995 


100-000 

(Sckweigger  and  Meinecke's  Jahrbuch  der  Chemie  mMi  Bbiysil;^ 
vii.  76.)  ?-^ 

10.  Native  Compounds  of  the  Oxides  of  Uramuni  and  Sulphiff^ 

Ja.Ct(Z»  :  ■  ^  • .    n  * ' 

These  new  mineral  bodies,  alluded  to  by  Berzelius/ are  thiis 
described  by  Prof.  John)  their  discoverer.  /      •::  /-j 

(1.)  Sulphate  oj  Oaddule  of  t7rflniww.— It  always  ocGursoiys- 
tallizedy  and  most  commonly  in  flattened  prisms^  from  one  to 
three  lines  in  length,  which  are  arranged  in  eccentric  druses. 
Colour,  beautiful  emerald  green,  sometimes  psissing  into  apple 
green.  Lustre  considerable,  glassy.  Transparent ;  sometimes, 
also,  opaque  and  dull.  Brittle,  ana  easily  pounded.  '  Soluble  iu 
water.     1  he  solution  is  precipitated  chesnut  brown  by  the  triple 

Srussiate  of  potash,  yellowish  green  by  alkalies,  and  in  brown 
ocks  by  infusion  of  nutgalls.  Nitrate  of  silver  and  ihetaUic 
iron  occasion  no  alteration ;  and  a  solution  of  bary tes  pr^cipi^ 
tates  a  white  powder,  insoluble  in  nitric  acid.  When  ig^it^d,  it 
undergoes  partial  decomposition ;  for  if,  after  this  treatment/ it 
be  digested  in  water,  a  yellow  coloured  powder  remains  undis- 
solved. It  accompanies  the  following  mineral,  which  had  here- 
tofore been  eiTorieously  regarded  as  an  oxide  of  uraiiiutfi.   '^' 

(2.)  Subsulphate  of  Oxide  o/*  I7rff)/mm.-^lt  forms  a.**'dliW, 
botryoidal,  intense  sulphur-yellow  coloui-ed  coatitig;  oVct'-lfefe 
surface  of  the  minerals  on  which  it  is  found. '  Itisfriabiej^hd 
soils  the  fingers.  Digested  in  water,  a  portion  of  it  Jrtisides  iM'6 
solution.  The  residue  dissolves  in  nitric  acid  ;  and  both  fidlu- 
tions  possess  the  prroperties  of  a  solution  of  isulphate.bf  <]^ritfe!^f 
uranium.  !'   '   '.  ^    '.  J  ^"-^ 

Both  minerals  occur  in  Elias^j$  mine/at  the  di^tilnce  oFabdht  a 
kague' from  Joachimsthal,  in  Bohemia^  ,  ;    •.•     '.-.:,.  ? 

The  examination  of  these  ^cotnj<otifadil/'rt)W^i'c»'lDt.  i^ 


feAMBia^Baiv  proof  of  the  snpenority  of  thjp  cbemieid;  over/  tke 
external  chamotors  of  mmerals^  for  many  other  orea,  la^,.  fat 
example,  those  which  are  usually  styled  nickel  ochreyZinooohre^ 
black  copper,  most  of  the  oxides  of  manganese,  Scc.ran^.in  a 
similar  situation,  not  one  of  them  being  pure  oxides«^Schweig- 
ger  and  Meioecke's  Jahrbuch  der  Chemie  und  Pbysik,  ii.  245.) 

11.  Notice  of  the  Ijenzinite  from  the  NeighbourhoQ4  of  Saint" 

Sever, 

This  mineral  differs  extremely  in  its  appearance;,  it  is  most 
commonly  met  with  in  amorphous  masses,  from  the  size  of  the 
fist  to  that  of  the  head :  it  is  much  lighter  than  limestone,  and 
covered  externally  with  a  yellowish  brown  coating  of  oxide  of 
iron.  Internally,  it  is  of  a  fine  dead  white,  opaque,  homogene* 
ous,  compact;  of  a  fine  grain,  and  soft  and  soapy  to  the  touch; 
it  is  susceptible  of  being  polished  by  rubbing  with  the  finger. 
It  adheres  strongly  to  the  tongue,  and  may  be  cut  with  the 
knife ;  but  is  sufiiciehtly  brittle  to  break  under  the  hammer  into 
sharp  anjgular  pieces,  its  fracture  is  dull,  and  often  conchoidal. 
When  dipped  in  water,  and  then  held  near  the  ear,  it  crackles 
remarkably,  but  does  not  split,  like  the  argillaceous  lenzinite  of 
John.  It  gives  no  effervescence  with  acids,  becomes  hardened 
by  fire,  but  not  sufficiently  so,  to  scratch  glass. 

According  to  Pelletier's  analysis,  it  consists  of 

Silica...... 60 

Alumina 22 

Water 26  *     ' 

Loss •     2 

Too 


•t  ■ 


In  its  external  appearance,  it  has  much  resemblance  to  the 
compact  carbonate  of  magnesia. 

M.  Leon  Dufour  describes  three  varieties  of  this  mii\era),*-t- 
(Anoales  des  Sciences  Naturelles.) 


i  >.  I 


12.  American  Localities  of  some  Minerals, 

Mr.  Sheps^rd  has  found,  what  he  considers  as  yenite,  at  Cv^mr 
b^lland  (R.  I.);  at  Chesterfield,  fine  specimens  of  green,  feldspar 
and  siliceous  oxide  of  manganese,  containing  occasionally  smaU 
ppt^hedral  crystals  of  magnetic  iron.  These  two  were  found 
near  the  £pot  where  the  sappare  is  obtained. 

Beautiful  green  feldspar  has  been  recently  found  at  Beverley 
^Mass^causets),  by  the  Rev.  EUas  ComeUus ;.  small  portious 
of  purple  fiuor  are  disseminated  in  its  fissures. 

Mr.  Jacob  Porter  gives  the  following  localities : —  > ; 

Calcareous  tufa,  exhibiting  impressions  of  vegetallos.^  haslieep 
fomulf^tSemphrouias;l!lew.Vork.  ,V 


3#^  Seiiftilijflt'^mic^  l^^fMbl 

StrtitT'liidcie;  M^lt  Y^Mk;  and  tbe  foU(Kl^iig<i)clB^i;mlMftriiB&) 

cHbs^ty.  *'-   ^•''''     ■     :     •       '     •;:  -•  *.  •  ^  i  u.tufi  V.-,  kvjJ  £  ol 

''^liiePit](i!ikrt8i/  femighioas  qiuuptz,  fblid^  quiff^KpfaUde^^ 
hdfhitfoiie,  gr^^  and  red  jadj^er,  prismatic' mica;  b)acbt4hiittialqp£) 
in  dtilkv  <}uartt;8UveNgrey  scapolite^  bl«ek  faombl^dey^gvlpliite/) 
acid  dxide  of  manganese.  »•     !  i^iiJ  o:t 

MK  Steuben  Taylor  found  feldspar  in  large  crystal^j  fldnpte^ 
lite  inpotstone,  graphid granite/ and  ferruginoasqbavtey  attBeKkMf 
hampstead  ;  black  mica  and  prismatic  .  mica^  .at.  Hartford  ; 
radiated  quartz,  at  Canton ;  kyanite,  at  Chatham ;  garnets  iti 
mica  slate,  at  Middle  Haddam ;  epidote  and  gneiss,  ni^Vlh&n^ 
field ;  galena,  at  White  Creek  (N.  Y.)  ;  smoky  quartz,  tttKitf^ 
lingly;  ferruginous  sand  in  great  abundance  at'Bl^k^  litesfdlv 
andgfeen  talc,  atSmithfield,  K.  I.  <    -:  tib 

To  this  list  we  shall  add  some  other  localities  giviefa-byiBl*.^ 
Emmons.  :    .    .  .n.ix^iih 

Siliceo-calcareous  oxide  of  titanium  (sphene)in'obtiqtii^'f%u!^ 
sided  prisms,^  of  a  light  brown  colour,  associated' Wftb^aug|ift^"a^ 
aotynolite^  and  also  in  sienite,  at  Chester.  ;.  '    i<  dsiH 

rhosphate  of  lime,  in  an  aggregate  of  grey  'cpidote,  z^sit^l 
hornblende,  and  quartz,  same  place.  '  •  ■'  ^J''^*^ 

Manganese,  chabasie,  stilbite,  carbonate  of  lim^,  in  vatio^^ 
forms,  at  Cummington ;  beryl,  at  Norwich  and  GhcMei^ 'in  sm 
aggregate  of  carbonate  of  lime,  chlorite,  and  feld!*par;'ppi$*Atte 
and  tabular  mica,  indicolite?  garnets  and  staurotid^,  6P  e^^i^ 
variety,  in  mica  slate,  Norwich.  *  A  curious  variety  of  bya^^ 
occurs  here,  in  a  very  fine  soft  mica  slate  (resembling  p6if^t6ii^>i 
often  in  hemitrope  crystals,  colour,  greyish 'blue  ;  abo  fetVftglf 
nous  oxide  of  titanium  (nigrine  ?)  in  granite,  and  Oxide  of  4i&-^ 
mnifk  (titamte  ?),  in  flat  plates,  in  mica  slate.  ( ,    ^  r 

Aug^te  abounds  here  m  amorphous  masses.  >    >    i. 

,  ^aMite  and  coccolite  occur  m  mica  slate  ;  magnetic  oxide  of 
iro^  is 'abundant  in  mica  slate,  serpentine,  8ie.|'  tiiattM  dp4ir  is 
found  in  dolomite  at  Middlefield,  anda  largetnass  oVrOcl^'wthe 
rhomb  sp&r  of  the  same  place,  contains  fibrous  it-emrtite-.^'  ^'^^^ii 

Agate,  at  Chester,  a  large  mass  found  near  th<6  vilte|6^,fUri4M^ 
sand.  It'  consist!^  oi  yellow  jasper  and  chalcedony>  a^S^^ighdA 
upwards  of  180  lbs.  aftqr  several  large  fragments  hfeid  be^ti'brok^ 
off.  Another  large  mass  of  the  satne  materials;  titti'tl^'fiigibittetl, 
almost  twice  the  size  of  th^pt^ecedlng,  was  fdutid'tiea#^th^«ibi^ 
biace.— (American  Jouriiid  of  Science.)   '       '    "'    1  a.;  ,(i;j^/io 

Id.  VMktAn  Minn^h>:  -  •  <£xtmct  of  a  Letter  fii<Mtti&iga<lii  Mm- 

The  torrents  of  water  which  followed  the  eruption  of  Vesuvius 
in  1822  exposed  several  minerals,  some  of  them  new,  to  view. 
They  consist  of  lapis  lazuli,  found  in  the  midst  of  the  red  sand. 


to  a  lava  of  amphigene  and  pyroxene);  phosphato  of^^M^jju^ 


Qapbidi  JS^x^j(,%he  iaat  two  found  m.  ia.ain^riQQ 
(WliiKJJ»^,'€ffiMdnl  SK>Jdcun[a,  above  FoUena)4,g9hlepliti^^p[^a^j 
to  that  from  Fassa ;  specular  iron,  octbh^df^  .^^ji4^^x^.9R)n5 
aflftiaBQie»ial]u:o»  and  gla^s  of  a,ivtimoQy  eQialH^i^4i  ^t4f)<:f^.4jf^6 
OBbatiai»-T<®irfl«ti«  des  Sijierioes  N^te^^  ,.ui.)V.}oq\ii  >)/{ 

;  bi.'-ini.l  j^-K^^j  If^c  Contractions  df  Crystals  hi/  ^liedtb'''^^V''*^^ 

-fiMl*  Mitscbiarlieh  has  observed  that  the  mutual  incun^tibjpL  joT 
t^4q[fi|Qe&iQif  lo^I^pdBpar  vary  in  a  sensible  manner  by  tne  en^^i 
9<Aw^j  W^jrfiat  betwee^u  0«  and  100^(32°  and2l!2^  F^hr.)Jth'^ 
change  from  the  dihedral  angles  to  the  extremities  of  the  a?(i$  9 
t^^r^il^bpid  is  8^^..  It  results  from  this^  that  if  we  supp^stb^j^i 
dilatation  of  the  crystal  perpendicular  to  its  axis  to  be  nothings 
itej^ubi(c^«f}ils^tji^^on  should  s^ill  exceed  that  of  gla^s.  by  n^ar^ 
f^^f^if;;,  bpitj^n.me^urin^  the  cubic  dilatation  of  Iceland  spar 
with  M.  £)ulong>  M.  M^acnerlich.  found,  on  the  contrar]^/  tua£ 
Hfei^s  ;.r^^9h  Ipads  tp  the  singjular  consequence,  that  while 
heat  dilates  th^  crystal  in  a  direction  parallel  to  its  axis,  ;U^iuaj|^ 
^f^4f^.  y  it;  I  to »  contract  perpendicularly.      M.   Mitscherlich".  has 


5 

e 


]^t^,^i^]phate,,9f  clipae  may  present  an  analogous  phenoiiienpii^ 
^ijl^i  t![ije,rev^ii^;Of  the  pj^eccding.;  thatis,  that  elevation  oftem- 
Tfi^i^ti^'^  J^^  produce  a  sensible  contraction  in  the  direciibn  ot* 
iteff^3^«  >d.^Jt.\ — (Anpales  de  GhimieJ  •     . 

15.  On  the  Inclination  of  the  Lifie  dividing  the  Opit\iAV)dMi^\if 
.      .    ,  certain  CrystaU.  -   '^  */ -*    :^A 

^i  lit^P  teftqwft  thsi.t,4:he.<>p^«Cfl/a>r« 

M9^iil^mihtm}:4i:tesp  Aq  not  coincide  .  ,    .     ^  ,.^  ^.^^  ^  •  jjciot 
lization ;, ,ai*d  it:bas.beei^  h,itherto  regarded  ak ^  gep^,i^ta^^ 
4b|Ltithe, fight  lii|)ie§  whipJi  divide, the. angle  contfa\n^a^pe.tyj^^a 
ibfji^ptK^l^^xiB^  into  two  -equal  .parts,  must  b^  equa^y  Wp^m 
ilhiloi^rpeWQivJing  fac,ed,;of  t:h«  qry^t9Jlt,p]Vt,jHi^fier^^^ 
,i«tlld;iba|th<fl|0SQ  .ii^es,  ^^^memfi^i  ,yvjtl;^^e§pect  ,ta^t|ip^d6uf  fe 
j»fir»^t W,.  f^f €! -Mt  .^Wj^ys,  so  \yitih  r^p^t.to  f^e.fe9j^^oyKe 
crystal,  and  that  in  som^  spi^.  s^o^i  w^rt^e.^uj^jM^ j^^ 
they  are  more  mchned  to  one  side  than  the  other,  wichout  ietny 
nmfi  94f$>'Sit(iamUif  ia  thd  erystaUioa  fti^m,^  if^^iYijg^  9fMl lASUPI^^.^^ 
pose  any  such  deviation.  A*  i?.^^ Annates  de  Chimie.) 


Geology. 

16.  Onthe  Aceuractf  of  the  Inference  that  certain  F&rmationi  have 
been  deposited  from  Fresh  Water,  deduced  from  the  Orgamt 
Remains  found  in  them. 

Dr.  Mfto  CuUochy  in  a  very  interesting  |>aper,  on  the  P^omidtt 
Kiy  of  changing  the  Residence  of  certain  FisheSy  which  i^pctiwl 
in  tl^  34th  number  of  the  Journal  of  Science,  having  mown^ 
that  several  species  of  salmon  spend  a  large  portion  of  their  time 
in  fresh  water ;  that  the  smelt  has  been  familiarised  entirely  to 
fresh  water^  in  which  it  has  been  kept  for  three  years  by  Colonel 
Meynelly  in  Yorkshire,  propagating  and  thriving  abundantly; 
that  the  pike  is  found  in  the  Caspian  Sea ;  and  that  mtny  otJier 
fishes  live  and  thrive  indifferently  either  in  fresh  or  salt  water, 
concludes  with  the  following  judicious  observations  :<-« 

**  There  is  a  subsidiary  question  arising  out  of  these  specula- 
lions  respecting  the  convertibility  of  the  habits  of  marine  ani- 
mals, highly  interesting  to  geology,  and  on  which  it  will  not  be 
out  of  place  to  say  a  few  words,  although  unfortunately  not  much 
solid  information  can  be  procured  respecting  it.  This  relates  to 
the  power  which  many,  perhaps  all  the  vermes  inhabiting  shells, 
possess  of  residing  indifferently  in  salt  or  fresh  water.  It  is 
well  known  to  geologists  that  with  respect  to  many,  if  not  all 
of  those  deposits  supposed  to  h9.ve  been  formed,  like  that  ^f 
Paris  and  of  England,  under  fresh  water,  the  question  mainly 
rests  on  this,  namely,  whether  the  shells  now  supposed,  from 
certain  analogies  and  peculiarities  of  structure,  to  have  been 
inhabitants  of  fresh  water  lakes,  may  not  have  equally  existed 
in  salt  lakes,  or  even  in  the  sea.  Some  experiments  towards 
the  ekicidatioQ  of  this  subject  have  been  instituted  in  France, 
but  I  need  not  detail  them,  as  they  must  be  fresh  in  the  Recol- 
lection of  all  the  readers  of  this  journal.  It  has  also  been 
recently  ascertained  by  M.  Freminville,  that  in  the  gulf  of 
Livonia^  the  shell  fish  which  usually  inhabit  the  sea,  ana  those 
which  belong  to  fresh  waters,  are  found  living  together  in  the 
same  places.  While  these  confirm  the  general  presuraptiom 
which  forms  the  basis  of  this  communication,  their  general  pro* 
bability  is  also  strengthened  by  that  analogy.  A  tew  facta  of 
common  occurrence  on  our  own  shores  seem  to  add  additieiifli 
weight  to  the  opinion  that  the  testaceous  fishes  in  g^aeral  aoe 
not  rigidly  limited  to  one  kind  of  water,  but  are  capaue  of  livifog 
in  both.  r 

<<  On  our  sea  coasts,  the  common  musde  is  iavariably  lacger 
and  fatter  at  the  entrance  of  fresh  water  etreams  into  the  sea^ 
piirticulariy  if  these  bring  down  mud,  and  in  these  places'  the 
water  is  scarcely  salt;  yet  they  live  also  and  propagate  in  abuo^ 
dance  on  shores  which  receive  no  firesh  waiter.    The  oyster  is 
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traneported  from  the  sea  to  brackish  water^  where  it  also  not 
dnly  lives^  but  improves  in  condition. 

.: ,  /5 1^.  tli^e  aatne.  ax>anaer  the  common  cockle  inh0bits  indiflbr* 
^tly  .i^be  iau4dy  sand-banks  neat  the  sBstuaries  of  rivers^  which 
are  always  soaked  with  fresh  water,  and  those  sandy  or  half 
tnaddy  shores  where  no  such  water  is  found.  These  are  by  no 
mban^  Vbe  whole  of  the  instances  which  might  b^  enatoemted 
fai>*0apport  of  an  opinion,  of  which  the  determination  is  bO 
important  in  the  present  state  of  geological  science ;  but  as  this 
snbfeet  is  too  important  to  pass  lightly  over,  aud  as  the  bounds 
of  this  communication  are  already  exceeded,  I  shall  leave  it  to 
ttkose  if^bomay  have  the  means  and  the  inclination  to  examitieit 
in  ^rodter  detail.  I  will  only  add,  tiiat  the  same  consideration^ 
witt  lead  to  similar  doubts,  where  it  has  been  attempted  by 
gf6(ribogiats  to  determine  the  nature  of  strata,  as  to  their  marine 
or'firesh  water  origin,  by  that  of  the  remains  of  fishes  found  in 
ihem.''< — (Journal  of  Science.) 

Miscellaneous. 

iiyJFidmiuat4»g  Powders  employed  as  Priming  for  Fowling 
M  .  . . .  .  Pieces* 

r  1?he  falminating  substances  which  have  hitherto  been  etit^ 
plo^d  for  this  purpose  are  four  in  number.  1.  Fulminating  siU 
V6r[  S.  Fulminating  mercury;  3.  A  misLture  of  100  parts  of 
dhltrate  of  pdtasfa,  '12  of  sulphur,  and  10  of  charcoal;  4.  A 
)jltt!C(m^e  of  100  parts  of  chlorate  of  potash,  42  6f  nitre,  86  oif 
0nl]!^ur>  'and  14  of  lycopodium^  A  variety  of  experiments  on 
tiieir  comparative  advantages  have  been  recently  made  in  the 
ifthtorital  laboratory  in  thelJniversity  of  Halle^  by  LieUt.  P*  W. 
S<^taidt.  The  followinfi^  appear  to  be  the  most  usef«d  cdnclu^ 
«i<Ni«  at  which  hfr  arrive! 

'  Ftiltnttiating  mercury  answers  the  purpose  completely,  but 
liedoes  not  agree  with  Mr.  Wright  ia  considering  it  preferable 
1K>  Eliminating  silver;  On  this  point,  however,  we  feel  diiiposed 
te  differ  with  Mn  S.  By  his  own  admission,  it  neVer  faib  t6 
iftiiflame  the  gufipowder,  and  as  it  is  not  nearly  so  explosive  as 
IMdiiHattng  silver,  the  risk  attending  its  employment  must  be 
|^rop6rtio]:rally  less.    The  first,  mentioned  mixture  of  chlorate  of 

Etsfa  is  much  preferable  to  either  of  the  metallic  fulminating 
dMj  It  is  not  so  liable  to  accidental  explosion ;  it  leaves 
tid  it*  less  acid  matter,  and  does  ikot  corrode  the  iron  eo 
lA^idl^;  and,  contrary  to  what  takes  place  with  fulminating 
mercury,  its  explosion  is  not  followed  by  a  deposition  of  mois- 
Wef^v  ike*  ftiellity  and  c^tainty  of  the  expiosion  is  die  sUme  in 
ta><*/»"T ......... 

-  'The  second  mixture  of  chrorafe  of  potash  is  not  nearly  so  eiffi-^ 
cMttibus  as>  the  first ;  akbeugh  this  is  chiefly  a  consequence  <if 
th»']^inar^  co&Mlxctioii  of  the  tgodi-bole^    The  method  dl 


396  Scientific  Notices — Miscellaneous  [Npy. 

'  ^  ■  •  *  . 

filling  the  copper  caps,  recommended  by  Mr,  Wright,  is  not  only- 
tedious  but  dangerous  ;  a  much  prefer^b]^  one  is  to  mix  up  the 
explosive  compound  into  a  thick  liquid,  with  any  adhesive  solu- 
tion or  tincture,  and  by  mean«  of  a  hair  pencil  to  introduce  ^ 
lar^e  drop  of  this  mixture  into  the  bottom  of  each  cap. 

The  Germans,  we  suppose  by  way  of  practical  refutation  to  ,the 
hackiieyed  reproach  of  national  dulness,  have  anticipated  their 
lieigbbours  in  making  a  novel  application  of  fulminating  powder. 
A  good  many  years  ago,  an  attempt  to  murder  was  made  by 
sending  by  post  to  the  obnoxious  person  a  box  containing  a 

?[uantity  of  the  powder,  and  within  which  several  of  the  common. 
I  Jminating  papers  were  cemented  in  such  a  manner,  that  they 
must  have  exploded  on  removing  the  hd.  Fortunately,  howe^^er, 
although  the  explosion  took  place,  it  did  not  communicate  to 
the  rest  of  the  powder.  The  criminal  was  detected,  and,  after  a 
judicial  trial,  was  suitably  punished. — (Schweigger's  Neues 
Journal  fiir  Chemie  und  Physit,  xi.  66.) 

18.  On  a  new  Method  of  destroying  Cakuli. 

Dr.  Civiale  introduces  a  straight  silver  sound  into  the  bladder 
through  the  urethra.  This  first  sound  incloses  a  second,  also  of 
silver,  and  straight  and  hollow  like  the  first,  and  furnished  at 
its  extremity  with  three  spring  branches,  which  lie  close  toge- 
ther whilst  ensheathed  in  the  principal  sound,  but  when  pusljied 
out  they  separate  and  form  a  sort  or  cage,  in  which,  with  scfme 
dexterity  on  the  part  of  the  operator,  the  stone  is  caught,  wheii 
the  cage  is  immediately  closea  by  bis  drawing  the  sound  towardis 

him. , 

,  The  second  sound,  in  its  turn,  incloses  a  long  steel  cylinder^ 
terminating,  at  the  end  next  the  bladder,  and  between  tnejaw^ 
of  the  cage,  in  a  little  circular  saw,  or  file,  of  such  form  as  may 
be  most  applicable,  according  to  circumstances.  When  the 
stotte  is  well  fixed,  the  steel  cylinder  is  pressed  against  it,  and 
by  means  of  a  small  pully  fixed  at  its  exterior  extremity,  a  watcb- 
maker's  turn-bench,  on  which  it  is  mounted,  and  a  drill  bow,  it 
is  worked  like  a  drijl  for  piercing  a  hole  in  a  piece  of  metal.  A 
dull'  sound  is  immediately  heard  proceeding  from  the  abrasion 
or  splintering  of  the  stone.  A  spontaneous  discharge  of  urine, 
or  to  injection  of  tepid  water  into  the  bladder,  usually' termi* 
nates  the  operation,  and  occasions  the  expulsion  through  the 
tkrethra,  dilated  by  the  introduction  of  the  large  sound,  of  th« 
fragments  of  the  calculus. 

This  process  was  first  tried  before  the  Commissiottersof  tlie 
Academy  on  the  13th  of  last  January,  on  an  individiial  of  thj^ 
iiame  of  Gentil,  thirty-two  years  old.  On  the  3d  df  PebniBfry, 
when  the  operation  was  repeated  for  the  third  tim6,  the  cal^alus 
was  entirely  removed.  The  pain  was  almost  notliing;  atid  dur-^ 
irig  the  progress  of  his  cure,  M.  Gentil  always  went  oh  ibot  t?d 
the  hottee  of  lyi;  Civiale,  .     :   .     .  J  ,.   ,,' 
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"  19.  Wkiteh Floating  Breakmater,        fr^;,  .L.t] 

^  Among  the  practical  and  useful  inventions  of  the  present  day* 
the  floating  breakwater  of  Mr.  White,  for  which  he  has  recelvjea 
a  patent,  promises  to  hold  a  respectable  place.  7' 

.*  "fhis  contrivance  consists  of  a  series  of  square  frames  of  tim-r 
hieir,  connected  by  mooring  chains,  or  cables,  attached  to  anchors 
or  blocks ;  they  are  disposed  so  as  to  inclose  either  a  rectilineal 
Or  a  curvilineal  space  for  the  reception  of  ships,  whicb^  may. ride 
there,  protected  from  the  breaking  of  the  sea  or  surf. 

Tliese  frames  consist  of  logs  of  Quebec  yellow  pine,  froii^ 
thirty  to  fifty  feet  long,  and  from  eighteen  to  twenty  inches 
thick.  The  logs  are  bolted  together  so  as  to  form  a  square 
frame,  consisting  of  two  parallel  frames.  The  separate  frames 
are  connected  by  rgpes  or  chain  cables,  secured  to  anchors  or 
moving  blocks*  The  height  of  these  frames  may  be  increased 
by  logs,  or  pieces  of  timber,  on  the  tops  of  tie  frames,  not 
exceeding  five  tiers  in  a  vertical  position,  for  the  purpose  of 
|xceaking  the  waves  more  completely  in  places  where  the  water 
IS  violently  agitated. 

'  ThQ  advantages  of  this  breakwater  have  been  actually  expe-p 
rienced  at  Deal,  and  certified  by  some  respectable  persons  of 
that  place. 

The  inventor  recommends  it  particularly  for  fishing  coasts, 
where  the  surge  often  prevents  boats  from  putting  off  and  lan4- 
ing ;  and  also  for  bathing  places,  where  it  will  ^ways  produce 
smooth  water,  and  protect  the  machines.  A  drawing  and  more 
minute  description  of  this  invention  will  be  found  in  Newtbn*8 
London  Journal  of  Arts,  &c.  vol.  vii.  p.  232.— (Edin.  Joiir.  o( 
Science.) 

20.  Marobia. 

..  The  "Marobia''  is  an  extraordinary  phenomenon,  most  pjro^ 
bably.  deriving  its  name  from  Mare  Ubbriaco,  or  Drunken  Sea,  ^^f 
Us  iaioyement  is.  apparently  very  inconsistent.  It  occurs  pi:mQ^ 
j^ally  onjthe.  southern  coast  of  Sicily,  and  is  generally  foun4  t? 
h9»ppe,n  in  calm  water,  but  is. considered, as  the  certain  precursor 
of  a,  gale.  The  marobia  is  felt  with  the  greatest  yioknce  ^t 
Ml^^%$tra,  perhaps  from  the  contour  of  the  coast.  Its  approa<?}; 
i&ianiiounced  by  a  stillness  in  the  atmosphere,  and  a  lurid  sky.; 
i^li^ti  suddenly  the  water  rises  nearly  two  feet  aboVe  its  u^ual 
level,  and  rushes  into  the  creeks  with  amazing  rapidity^  but  in,|i 
f^Yf  minutqs  recedes  again  with  equal  velocity,  disturbing  the 
z¥H}d>  t6^rji3g  up  the  sea  weed,  and  occasioning  noisome  effluvia : 
di^riftg  it$  continv^auce  the  fish  float  quite,  helpless,  on  its  turbii} 
8^rfae&j  and  are  easily  taken.  Theise  rapid  changes  (as  ca^^ri;- 
cipias  in  their  nature  as  those  of  the  fiuripus)  gene;rally  continue 
from  thi):ty  minutes  to  upwards  of  two  hours  ^  and  are  succeed^ 
by  a  breeze  from  the  southward,  which  quickly  inor^a^fs.  t9 
heavy  gusts.  Smytk's  Memoir  of  Sicily ^ — (Edin.  Phil.  Jour.) 
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Aeticle  XIII. 
NEW  SCIENTIFIC  BOOKS. 

'    »RSnPARIir«  FOR  POBLICATIOII. 

Dr.  Thomson  has  in  the  press  a  new  work,  entitled  An  Attempt  to 
establish  the  First  Principles  of  ChMftistry  by  Experiment. 

Dr.  Protit  is  preparing  a  greatly  enlarged  edition  of  his  Inquiry  into 
the  Nature  and  Treatment  of  Calculus. 

Outlines  of  a  System  of  Medico-Chirurgical  Education,  containing 
Illustrations  of  thp  Application  of  Anatomy,  Physiology,  and  other_ 
Sciences  to  the  principal  practical  points  on  Medicine  and  Surgery ; 
with  Plates.  By  T.  Turner«  Member  of  the  Royal  College  of  Surgeons 
of  London,  Lecturer  on  Anatomy,  &c. 

Mr.  Maund,  of  Bromsgrove,  well  known  as  a  practical  disciple  of 
Flora,  will  commence  on  the  1st  of  Jan.  1S25,  a  monthly  publication, 
to  be  entitled,  The  Botanic  Garden,  or  Magazine  of  Hardy  Flowers; 
intended  as  a  popular  Manual  for  Botanists  and  Florists. 

A  Manual  of  Pharmacy.    By  T.  W.  Brande,  Esq.    8vo. 

A  Dictionary  of  the  Apparatus  and  Instruments  employed  in  the 
various  Operations  of  Philosophical  and  Experimental  Chemistry,  is 
about  to  be  published  by  a  Practical  Chemist. 

JUST   PUBLISHED. 

An  Essay  on  Instinct  and  on  its  Physical  and  Moral  Relations.  By 
Thomas  Hancock,  MD.    8vo.    12^. 

ATreatise  on  the  Use  of  the  Natural  and  Fictitious  Waters  of  Carls- 
bad, Emms,  Marienbad,  &c.  By  Dr.  F.  Kreysig,  of  Dresden.  Part  Ili, 
Royal  8Y0i  Bs,  6d. 

llie  Natural  History  of  the  Bible.  By  Thaddeus  Mason  H^is,  DD. 
of  Dorchester,  Massachussetts.    8vo.    10^.  6fi^.  '     ' 

Letter  on  the  projected  Rail-road  between  Liverpool  and'  Man- 
chester.   By  Joseph  Sandars,    Is,  '^ 


Article  XIV. 

NEW  PATENTS. 

F.  H.  W.  Needham,  David-street,  Middlesex,  for  his  improved  me- 
thod of  casting  steel.— Oct.  7. 

W.  Foreman,  Bath,  Somersetshire,  commander  in  the  Royal  Navy, 
for  improvements  in  the  construction  of  steam-engines. — Oct,  7. 

P..  Benecke,  Deptford,  verdigris  manufacturer,  and  D._T.  Shears,^ 
and  J.  H.  Shears,  Fleet-market,  coppersmiths,  for  improvements  in  the 
making,  preparing,  or  prodncing  of  spelter  or  zlnc>— Oct^T*'       ■  """^ 
H  P.  Alegre,  Commercial-road,  Middlesex,  engineer,  fer'hfs  (*cWlWfi^^ 
cal  method  of  generating  steam  applicable  to  steam-engines  and  other 
useful  purposes. — Oct.  7. 

H.  «ieffi-eys.  Park-street,  Bristol,  merchant,  for  his  improved  flue  or 
chimney  for  furnaces  a|id  other  purpo8es.-*-Oct.  ?• 
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Article  XV. 
METEOROLOGICAL    TABLE. 


BAftOMfiTER, 

Thermometer.  | 

18^4. 

Wind. 

Ma3u 

IVIin. 

Max. 

MiQ. 

£vap. 

Rain. 

pih  Men. 

. 

& 

Sept  1 

S    E 

30-12 

30-11 

85 

56 

-•  — 

- 

2 

E 

30-12 

3009 

86 

54 

— 

. 

3 

N   E 

30-09 

30-01. 

80. 

64 

— • 

10 

4 

W 

30-01 

29-89 

75 

52 

— 

5 

W 

29-89 

29-65 

72 

55 

— 

6 

S   E 

29-66 

29*65 

72 

56 

'77 

14 

7 

s    w 

29*65 

29-54 

72 

53 

— 

1-05 

8 

s 

29-79 

29-54 

66 

48 

— 

14 

^  9 

w 

29*92 

2979 

66 

48 

— 

34 

10 

N  W 

29-92 

29-81 

68 

54 

—  ■ 

54 

11 

s    w 

29-81 

29-76 

70 

57 

— 

32 

15 

s    w 

3018 

29-76 

68 

48 

— 

04 

13 

^s    w 

3018 

30-15 

70 

52 

... 

u 

s 

30-16 

30-15 

72 

63 

/ 

03 

15 

s    w 

30-35 

3016 

73 

53 

# 

16 

.  N 

30-35 

30-25 

72 

55 

'75 

17 

£ 

30-25 

30-17 

72  . 

59 

— 

18 

N  "E 

30'ilr 

30-05 

75    ^ 

58 

— 

19 

W 

30-05 

29-98 

67 

55 

— 

24 

20 

N 

29*98 

29*97 

63 

45 

— • 

12 

21 

W 

3015 

29*98 

60 

46 

^^ 

02 

22 

N  W 

30-15 

30-05 

65 

53 

— 

12 

23 

N   E 

30-13 

3004 

65 

52 

— 

.24 

N 

3013 

30-12 

66 

52 

.— 

— 

25 

N  W 

30-13 

3012 

60 

39 

— 

— 

.26 

N  W 

30-12 

29*72 

50 

37 

— 

17 

27 

N   E 

29-9* 

29-67 

48 

34 

— 

19 

2» 

N  W 

3004 

29.94 

52 

27 

— 

29 

S   E 

3004 

29-76 

61 

43 

— 

30 

.  S 

29-76 

29-32 

70 

52 

•80 

2X 

« 

30-35 

29-32 

86 

27 

2-32 

3-77 

The  observatioBS  ia  eadi  line  of  the  table  apply  to  a  period  of  twenty-four  htKSOf 
beginning  ^9  A*  H.  on  the  day  indicated  in  the  first  column*  A  dash  denotes  that 
the  xe8u«tifl[  included  in  the  next  foUoving  obserration* 
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RJESlARKS* 


-       ■  .  .       .       jt    ; 


JVSfi^/^  Month* — I,  3.  Fine.  S.  Cloudy:  a  few  dnps  of  nin  at  ooe,  p.  m. :  « 
shower  in  the  ni^^t.  4.  Cloudy  and  fine.  5.  Fine.  6.  Momiiig  showery:  afiemom 
fine.  7.  Showery:  very  wet  night,  with  tbundet  aid-  ^g^tning.  8—11.  Show«l^ 
12.  Showery  morning:  afternoon  fine.  13 — 18.  Fine.  19.  Qoady.  80.  flhuii^ty 
morning:  fine  afternoon.  81,22.  Cloudy.  83.  Fine.  84,85.  Showery.  86.  FiuK. 
8T.  Showery :  a  dap  of  thunder  jat  half-past  :^iree,  p.  m.  foHowad  immediately  by  « 
heavy  shower  (d  hail  of  Ifae  size  of  peas :  rain  afterwards  with  thimder :  the  quantity  of 
haS  ihbr  sf^flUfBt  to  oovfr  the  ground  in  places.    88—80.  Fine.  ^  cL 


RESULTS. 

t  ■      ■    r  •        .  .     .•    •• 

Winds:    N,3;  NE,4;  E,S;  SE,S;  S,3;  SW,5;  ^,5;  Ntr,5; 

"Batometert 'Mean  height  ■         ■  ■■* 

.  For  the  qwrnth 89^4  indbli. 

For  the  lunar  period,  endiog  the  16th.  • ..^^Hm  SOHW       .i 

For  14  days,  ending  the  8(h  (nxKmsouth) •  •  •  8M36' ' 

.  * 

For  13  days,  ending  the  21st  (moon  north) •  •  30*^^ 

Thermometer:  Mean  height  ..:•'. 

•  ->  Forthemonth ..;*• '59*^50ft  :;.: 

For  the  lunar  period »• .;..••• ''03'9b6    '    -v 

For  31  days,  the  sun  in  Virgo. ......68*870. 

Evaporatacm ••••  '^9*32^   '''' 

Rain  ....•• M........V.  3*7T    ,.  .  ,, 

.  ■         •     -         •  .  •  •    ■    •  ■    .    ■     ..;■  :ii- 

'    ■  ,..'  .    .       •  ■     •  ••  ■' "  ,■...?»,  ^5, 

Laboratoryy  Straffbrdy  Tenth  Months  88,  .1884.  R.  HOWABS^' 


i.       ...    ';■      '..-''■  '  .U':       .»^<" 
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ANNALS 

OF 

PHILOSOPHY. 

.  -  '  DECEMBER,   1824. 

.  7^■^ri■it■^■.      ■  ■  .  Article  I.  ' 

Biographical  Sketch  of  the  late  Rev.  jE.  X).  Clarke^  LL^D^, 
Professor  of  Mineralogy  in  the  University  of  Cambridge,  8^c. 

Edward  Daniel  Clarke  was  born  June  5,  1769,  at  Wil- 
lingdon,  in  the  county  of  Sussex,  and  was  descended  from  aline 
of  ancestors,  whose  learning  and  abilities  reflected,  for  a  long 
series  of  years,  the  highest  credit  upon  the  literature  of  their 
countiy.  The  celebrated  Dr.  William  Wotton  was  his  great- 
grandfather. His  grandfather,  '  mild  William  Clarke/ was  one 
of  the  most  accomplish^  scholars  of  his  age  ;  a^d  his  father, 
the  Kev.TEdward  (Jlarke,  was  distinguished  m  the  same  honour- 
able career.  He  is  represented  to  have  been  from  his  infancy  a 
most  amusing:  and  attractive  child;  and  particularly  to  have 
•exMoitea  in  the  narrow  sphere  of  his  father's  parish,  the  same 
talertt^for  playful  conversation  and  narrative,  which  ever  after- 
warda-zdistipguished  him  in  the  various  and  extensive  circles 
throijjgh, which  he  moved.  He  showed,  when  very  young,  a 
decidea  Inclination  to  those  objects  of  science  which  were  the 
favourite  studies  of  his  later  years.  Having  received,  the  rudi- 
ments of  his  education  at  Uckfield,  a  small  town  within  bis 
father^  parish  of  Buxted,  under  Mr.  Gerison,  who  had  been  his 
grandfother's  curate,  and  his  father's  preceptor,  he  was  removed, 
when  somewhat  more  than  ten  years  old,  to  the  grammar-school 
of  Tunbridge,  at  that  time  conducted  by  Dr.  Vicesimus  Knox. 
But  his^^grogress  here  was  not  very  satisfactory  :  his  att^^^on 
appears  to  have  been  engrossed  by  various  attractive  subjects, 
some  oT'^  scientific  nature,  which  were  altogether  inimical  to  his 
progress  in  classical  literature.  In  the  year  1786,  when  only 
sixteen  years  of  age,  he  obtained,  through  the  kindness  of  Dr. 
Beadon,  then  Master  of  Jesus  College,  and  now  the  venerable 
Bishop  of  Bath  and  Wells,  the  situation  of  Chapel  Clerk  in  that 

The  three  years  which  Edward  Clarke  spent  in  College,  before 
he  took  his  iBachelor's  Degree,  present  no  incidents  of  life,  or 
Neiv  Series,  vol.  viii.  2  b 
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tr^  sufficbnily  ixB^CNPtuit  to  dcGftpgrafisBea 
ibiA  bnrf  vinemoir ;  nor  haa  thiere  beea  fomid  a  stng^te  aeademioHi 
cmmfi3tMxm:vitfiUen  by  hia  at  this  >tiaid,  ia  any  dapartiBeiitiaf 
leanmg^  either  in  prose  or  verse^  which  would  be  ooosideiail 
worti^y  of  his  aobaequent  fame^  Indeed^  it  ia  not  the  leaii 
estraoidioary  circumstance  in  bis  history^  that  this  critieatperioik 
i^ifib  generally  I^ys  the  foHndatioa  of  ethermasfa  fertnnes^aM 
•xeietses  the 'greatest  iafla^ice  upon  the  conduet  of  theirf^aca 
ItvBs^  was  byiiin)  suffered  to  pass^  not  only  without  acajdemixail 
hunonrsor  distinctions  of  any  kind,  but  apparently  witbout^&c* 
iag  aoy  character  wbaterer  upon  his  literary  views  ^  aoA 
evidently  without  even  those  moderate  advantages  whieb aeoiAM> 
mon  mind  might  have  derived  from  it.  The  loss  itself,  howe^r^ 
is  much  moire  easy  to  account  for^  than  the  singular  vigoar^of 
Blind,  vnth  which  be  afterwards  redeemed  it.  Mathematical 
fftadiei  farmed  ibe  principal  path  to  College  honours  and'  eaidbpi 
ments^  but  for  the§e^  anbappily,  Edward  Gladta  had  fiD.  taite, 
a»d 'therefore  made  little  progress  in  them ;  and.  with  reBpeot-tec 
cisssicsyin  whic^h,  as  intimated  above,  he  came  upwitb  a  mdd^rafd 
knpwledg^)  there  was  nothing  at  thai  time,  either  in  the  oonstf^ 
tution  or  the  practice. of  his  Collegei  calculatetd to  eaooBragea^ 
taste  already  formed  for  them,  much  less  to  create  one  wonci 
nothing  ^f  the  kind  was  felt  before.  Under  these  circumstaneea/ 
with  a  strong  literary  passion,  and  at  sea,  as  it  were,  without  i^ 

Jiilot,  vgpon  the  great  Waters  of  mental  speculation,  it  was  natcrndif 
or  him  to  form  his  own  plans^  and  to  steer  his  own  cenrsev^ 
I'heogh  he  made  little  progress  in  the  appropriate  studies  ts^the^ 
place,  his  literary  ardour  i^as  not  directed  to  unworthy  objeotap 
nor  conducted  upon  a  narrow  scale.  His  active  mind  ^rangeH^- 
lightly  over  a  wide  and  interesting  field  of  literature  rliistory^ 
atncisntand  laiodern ;  medcds,  antiquities,  with  all  the:  vadetiJiiTe^ 
polite  leavning  which  is  comprehended  under  the  naake  of  tbe[ 
Belks  Lettres,' shared  by  turns  his  attention  and  hii^  tinier  JBtffe 
S^glish.  Pbetry  was  tlie  natural  element  in  which- his  yo^HtttM 
and  ardent  imagination  delighted  to  expatiate^.  To  these  puH^ 
suits  hiay  be  added  Natural  History  in  some  of  its  b:ant»feidy 
particularly  Mineralogy  4  but,  as  he  had  few  books;  4nl(i 'to> 
assifatonoeia  these  subjects,  it  was  not  probable  that^he^ooutd^ 
mabfe ;mueh  {Progress in  them.  ji^iU 

Abdnt  th^  end  bf  the  ysear  1789,  he  took  his  degreeof  Bbchelio^ 
df  :^t'ts>'  ^nd  within  a  feW  months  afterwards,  throu^  ^Dr.  ^Bdf^ 
dod's  iieoo^ra)endation,  he  became  the  tatdrof  tberHen^IIedr^ 
T^floil,'  with  iyjaom  he  made  the  tour  pf  Great  Britain  i  in iUi^ 
suAiuner  :6fj.l79l!.  This  was  undoubtedly  a  I£lo^•li1ldLpovtal(>t( 
epoch  in- Mrw'Glavk&'s'lifb;  it  was  the  first  opportunity^  be >JMid:i 
of  gratifying  £i, passion  ;Which  was  always  uppermost  iti  biBtpkid^^ 
but  which  'h»'ihakl' faitbea-to.  .been  unable  to  ^indialgeV4»d<^it^ 
neb6asartly<ibFei¥ran«lu9  Way  many  oppbrtanitieisi'Of^aequasttlt^ 


Mpnntim  lit  AoM  bfwdiea  of  mtiml  Ustei^v  firir  ^vh^ 
M  «ui^  fthoniii  la  d«eid«d  taale»  ami  to  wUck  bs  aftwrMwb 
Mrad  wviMeh  of  bits  celebrity.    Itwas  likewiM  tbe  aHM  of  hii 
fifHt  iq^pcarsaiee  beibre  tbe  pubiie  in  the  ciMraeter  of  aa  aulbor  { 
bekept  a  jo«inH»l  of  his  tour,  and  at  the  requmt  of  somo  of  bii 

Cn^  fiiMids^  »po0  bis  totiini,  waaindaoed  to  puUiab  it  Tbo 
k  ia  ROW  oxceediiigiy  acaice^  tbe  greater  part  of  die  oopifii 
hfiriiig  been  destfoy^d  or  loat  within  a  short  period  after  kai 
tuiblicatioii.  Indeed,  Mr.  Clarke  himself  aoon  leanit  lo  bam  a 
kimr  <^iBion  of  ita  merits  than  o&ers  perhaps,  more  oonaidoratei^ 
#oold  be  disposed  to  entertain^  when  the  age  »ad  c^rcumstancea 
of  ibe  aatbor  are  taken  into  the  account. 

Ift  October,  1791,  Mr.  Tufton's  brother  being  about  to  jom 
Lord  Ihanet  in  Paris,  Mr.  Clarke  and  bis  pupil  seized  tbe  oppor* 
tai^y  of  passing  over  with  htm  to  Calais,  and  thus  be  who  after* 
wards  traversed  so  large  a  portion  of  the  globe,  first  set  hts  fooi 
OBT  foreign  ground ;  a  circumstance  which  imparted  to  his  ardent 
miod  tbe  most  delightful  sensations.  In  the  sprinff  of  the  yeaff 
l?92,  his  engagement  with  Mr.  Tufton  terminated ;  and  Lord 
Be^rwick,  who  had  been  of  the  same  year  with  him  in  CoUegOi 
waA  was  now  of  age,  proposed  that  Mr.  Claj*ke  should  accompanjr 
Uoi,  in  the  capacity  of  a  friend,  to  Italy^  This  proposed  ytm 
soon  agreed  to,  and  about  the  middle  of  July,  they  set  jout  mi 
thdir  intended  tour.  As  it  was  necessary  to  avoid  the  Fr^ich  terri* 
tory,  which  was  then  agitated  throughout  by  tbe  paroxysm  of  ita 
ferociouft  revolution,  they  took  the  route  of  the  Low  Countries  tfk 
Gokigne,  and  then  ascendinig  the  Rhine  to  Selutffhaiisen,pia8ed 
fiFOm  thence  through  Switzerland,  by  tbe  way  of  Luoeme  aod 
St^jGrothand,  to  Turin.  '     ,  ■ 

.To  a  ^ind  like  that  possessed  by  the  Subject  of  this  memoiry 
panting  for  foreign  climes,  and  glowing  with  all  the.  warmth  a£ 
poetic  imagery,  it  was  no  small  achievement  to  have  thwi  passed: 
tAt^ibarrier  of  the  Alpi^,  and  to  tread  in  the  paths  «ehioh  had  b^ea 
balbwedin  his  eyes  by  the  footsteps  of  Addison  and  Gtay.  But 
thi^waSfOnly  a  part  of  his  enjoyment;  while  on  .thistourir    The^ 
country  whiah  he  had  entered,  abounded  in  scenes  and  objeotar 
ealc^te(J>  above  all  others,  to  awaken  every  pleasing  assooiudoni 
<tonn0(^ted  with  his  early  studies,  and  to  gratify  his  prevailiog 
taste.    The  precious  remains  of  antiquity  dispersed  thr ougho«it 
Itailyi  this  .fine  specimens  of  modern  art^  <^  living  wonderil  of 
nature,:  <if  which  even  the  deKcriptions  he  had  read,  tor  the  faint 
resemblaacBs  >he  had  seen,  had  been  suSScient  to*ikittdle.  fai4. 
entbusiaam,  were  now  placed  before  his  eyies,  Euod  s^ibmitted^td 
his  i^ontemplatioa,  and  inquiry;    nor  were    tlie   spin^i  acid) 
il9ao{uro^s/ofbis  own  mind  unequal  to  the  excitement  ^^hich  wa^> 
tjlnaipowerfully  acting  upon  them.    At  nO' period^  eveniiof  hie 
8Lub|i^|uent  lile,  does  he  seem  to  have  exet^teoi  himself  withmorat 
Bmml^i  ^ .  wi^^tter  e^eou    He  made  large  and  valuable  ^d»Y? 
^  2  D  2 


4^  Bwg$^h*caf'^kelc\  6/  ihe  (t^ii! 

^jl^,;lio,^\8  .^Qok  of  bistorical  knowledt^,  ppth  anei^n^  ma^ 
B^d^^i;i?u.,..t]e.a^  bitnself  so  eiTectuBlly  tp^  tne'Frehc|i  ad 

|l4)i^  ^f^gUAgeSy  as  tp  be  able  in  a  s^ort  iime  t^  €K>nveree 
fluBUll^,^' in4  to  obtain  all  the  iftdvants^e's  of  acquire^pt  and 
inrormation  ia  both  >  and,  what  was  less  to  1)6  expected^  by  dini 
tfnf  9|(^imt^n!t  and  perseverii^  referecces  to  those  classical  av^iM^i 
VfbjQ^e  V^i^*^^  ^^^^  contriDuted,  either  direct^y  or  |ndirecujr^  to 
ilWtrate  the  scenery  or  the  antiquities  of  Italy^h'e  made  grea^il 
adv;a];uDe%'ii:^  Greek  and  Latin  than  he  had  done  before^  diinhg 
iKetyBiPle  period  of  his  education.  He  studied  with,  greai  a^tehr 
tioa  the^  history  and  progress  of  the  art8>  and,  more  particurair||' 
pf  the  different  schools  of  Painting  in  Italy;  reading  caremfi 
the  best  authors,  conversing  frequently  with  the;  mpstlinte) Went 
natives,,  and  then,  with  all  the  advantage  of  his  bwn  goo'^^'tas/e 
aiid  discernment,  comparing;  the  results  of  his  inc^uiries'^i^H 
those  of  his  own  actual  observation,  .    ,  ^!j  .'' 

Nor  was  his  attention  less  powerfully  attracted  towaWs  tbo^ 
xich  treasures  of  Natural  History^  which  the  peculiar  resgpi^^es 
of  the  country,  or  the  industry  of  cc41ectors  daily  presented  fo 
bim, .  Vesuvius,  with  all  its  various  phaenomena  and  proiluction^ 
was  his  particular  study  and  delight.  He  was  the  historiah 'dhd 
tztei&fuideof  the  mountain,  to  every  intelligent  and  distinguis'^'j^ii 
i&Bjpi&hman,  who  came  to  Naples  during  his  stay ;  and  coi|inecir 
i^g«  as  he  did,  a  considerable  degree  of  science  and  phiIosop%. 
,wiw  all  the  accurate  local  knowledge,  and  more  than  the  spirit 
^d  adroitness  of  the  most  experienced  of  the  native, guides,  Ifife 
asaistaouce  was  as  eagerly  sought  after  as  it  was  highly  appref 
ciated  by  his  countrymen.  .  He  made  a  large  collection  ofva^es 
^d,,iQe4a)s^  many  of  which  have,  since  found  their  y^dLwAnili 
aj^ereiiJt  caJ)inets  of  Europe-;  and  besides  numerous' vaiuabLe 
^(^ons  which  he  made  to  his  own  specimens  9f  min'eraIs'/^^6 
^Qrxtifyd  several  complete  collections  of  Italian  marbles  and y!fi(P- 
'cj^toJ^j^oducts  for  his  friends.  With  his  own  hah^Js.t^^  cQris&uclBa 
]iiiQd|^.pf  the.  most  remarkable  temples  and  other  intei4sflfc^ 
ohjects  of  art  or  nature  in  Italy  ;  and  one  particulaily^of^es^ 
jff|uv,  npw  ft  great  scale,  of  the  material^  of  the  .mQuntaih,''^wiTn 
"    A.jiccu^acy  of  outline  and. justness  of  proportipn^'tna?  Sir 

ilUsoQ  Ij[Anulton  pronounced  it  to  be  tl>e  best  ever  prpdiicf^of 
tW  lund^?either  by  foreigner  or  native  ;  it  is  now  at  tliiTq'm" 
wiak  »/sMt ,At ,  Attinghaii>,  ^  in  Shropshire.  •  Thes^  .  tninefi 
rOitL.Ww^i^^ti'^h  niore,  withm  an  interrupted  spnee  of  two  iwn, 

ffiftT%l'^fi5?ci?^'^^^1^^^  gppii  nature,  ^t  .th>  dispp^rBilifs 

^wffi^^^^  ^'^K-^^^  or  pfelos6p)ucinOfiy|nes^,^8Jm 
m  yM ^?^4^^l  %  ■.?'  ^'^^^^^  of ;dufty  tb  tprd^fr^^^ 
.^m'^i'^^^m'^  ipsf^y  more,  were  devoted;^0;l^e  g^agtf 
%^f^^i^*9&'9^^^^^^f'^y^  aniusement§i  whiplji  pwr  j?>,l^^ 
*raen  usuauy  assemble  ifound'them  whenever  tfiey  ta6e*'tEip  tn< 


kbode  together,  and  for  which  the  finQ  climate  of  ItaLyis.so  weU: 

l&M%t«'%4£^^^  of  surpi^^s^  to  Ife^,ffia£*tf';(Witf 

^1g  ^i'^aV  s6"niacfi  fot  himself.     Noi*  wfltt«s^4^urp«S^^W 
jWeWd' j^^  tnown,  that  besides  W^  ttupff;^  Kii^^l«li 

HeHin8|ftfm  ;a '^reat  number  of  manuscripts  cohitdci^etf  lyWflSi.. 
foufi^^Jirtctuding  some  maps  of  his  own  cohstructidn'/'  *  ^''^'i^^  »-•'''' 
'm.&e'winter  of  1793,  Lord  Berwick  having  toraeA'i-^ri  j^. 
f^Xj^i'^S^^o  Egypt  and  the  Holy  Land,  and  sUbiAilted'thiSpffe^^. 
ratipiis  for  it  to  Mr,  CJarke,  his  whole  :time  and  l^bU^Hte  "^t^i 
ft)r  keVel^al  Weeks,  almost  exclusively  occupied  .in  thid^  ptAJSclS 
Int^e  riionth  of  I^^ovember  he  left  Naples  for  Engferia,;^SotoM 
bW^dblar  business  for  his  lordship,  which  he  had  ander£aS?6ti 
Jp' execute,  in  order  to  facilitate  their  iourney  to  the  edst,'^^ 
waViarided  at  Dovet  on  the  30th.  Havmg  arrdoffed  the  biisfe^ 
in^auestion,  he  w^s  on  the  point  of  setting  off  on  his  rettAnri 
wnen  he  received  a  letter  from  Lord  Berwick,  inftintatitrgti^ 
sydden  postponepient.  or,  in  other  words,  the  abandoiimeto^m 
Mie  vojage.  .  , 

oj  ^t^  would  tequiVe  a  very  intimclte  knowledge  of  the  sangtii^ji 
ohar^cter  of  Air.  Clarke,"  his  biographer,  Mr.  Otter,  rtxa^tkiy 
TJI^aM  of  his|pa^^ionate  (Jesire  for  seeing  Egypt  and  Greece,  to^p* 
pirebiate  adequately  the  effect  of  this  communication  on  his  mihq^ 
qu^itiniiy  suffice  to  say,  that  the  disappointment  was  felt  by  Mm 
iporebitteriy  thah  any  which  he  had  ever  before  experienceditthii 
ifte  j^  that  fbr  many  years  it  was  even  breaking  out  in  his'lettefft 
anAiiOiiversdtloh,  and  that  it  could  hever  be  said  to  be  entfteljr 
dveftotiie/  till  under  other  auspices,  and  at  a  maturer  agey  he 
liy^8*bi^en  p-etaitted  to  drink  freely  of  that  cup'vtrhich  wds  lait^is 
liSeUnWi^eotedly  dashed frorti  his lip^  .  :        ^  •- 

f^lp.'C.  set  off  oh  his  return  for  the  Contihebt  on  the  50tb' tff 
fm^^ty.  179^1,  and  arrived  at  Naples 'early  in  March,  m 
^^^^indiyiXexQ  jwith  Lord  Berwick,  ho\^ver,  cotitintfed  6ttt^ft* 
*  ^ree^peeks  more ;  and  travelling  by  Rome^  Aosta,ahd  Si.  Rttirt', 
lrp%Ii;SW^  and  lilence  br/Mayfebiji^'t6 

oiQcne  dnd!  the  Low  Countries,  th^y  landed  at  Harwiclfbtt'tjfe 
^7vi^:       '''    ,  .    ^'  •    *-•  ->.:>H'0 

•  o  in  ^Ke  autumn  of  theyear  17&4,  at  the  recoinniendStibii  ofttife 
^isfrop  rfSt.  Asiph^  Dr.  Bagot,  Mr.  Clarke  wjis  r^aim\^^ 
'^l^ertai^^  (now  Sir  Thomas  mBt?^^  >t 

jSm  tiqde  a  youth  of  khouf  seventeen  yeairs'  of  afir^iTife*  atJfeoiftf- 
mjdy  wejjt.to  reside  with  Sir  Roger  Mostyn  fe  far^* — -^^^-^^^^ 


j.^|qr5^Jpk.V4^^^       Shropahii 

^tj^re'^  a-nd  aigitation^  in  consequence  bf'ihe  cbntfefef  f&l4 
^Sjf^gli  olf  ShrewsbuiT,.  between  thjsilfillfe  of  AtiJD^am^  tefll-, 
^^i^UDguifl^^  family  or  the  ^ame.iiariie,  ami  c^  «t  uomt^  rai^, 
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at  HawkitOM*    lltit  oootest  was  the  means  of  askibttiiig  Mr« 

Glarke'a  talenta  in  controversy, — a  field  inivbieh  they  had  never 
been  exercised  before,  and  in  which,  happily  for  himself,  they 
scarpely  ever  appeared  aftei*wards.  The  occasion  of  it  was  this : 
a  long  and  laboured  pamphlet,  called  ^'  Hard  Mea^^re"  had 
just  issued  from  the  opposite  party,  written  as  was  supposed,  by 
Sir  RicJj^ard  Hill  himself,  and  containing  many  sharp  andcuttihg 
reflections  upon  the  Attingham  family  and  cause,  with. some 
strong  documents  in  support  of  them.  To  this  it  wa^  necessary 
to  reply  without  delay;  and  for  the  sake  of  greater  di^patoh, 
several  literary  friends  of  Lord  Berwick,  who  were  in  the  house, 
undertook  to  divide  the  task  amongst  them,  each  taking  the  part 
which  he  thought  himself  most  competent  to  answer;  but  as  it 
Was  afterwards  evident  that  this  scattered  fire  would  be  i^uch 
more  effectual,  if  skilfully  brought  together,  and  directed  by  a 
single  hand,  Mr.  Clarke  was  fixed  upon  for  this  purpose,  and  to 
him  was  confided  the  delicate  and  diiQScuIt  operation  of  select* 
iag,  shaping,  and  combining,  from  the  materials  so  prepared ; 
witti  permission,  of  course,  of  which  he  availed  himself  largely, 
to  add  whatever  arguments  of  his  own  he  might  think  likely  to 
increase  the  general  effect.  Accordingly,  he  set  himself  to  work 
urith  his  usual  spirit,  .and  having  scarcely  slept  while  it  was  in 
hand,  he  produced,  in  a  very  short  time,  matter  enough  for  a 
quarto  pamphlet,  of  a  hundred  closely  printed  pages,  which, 
having  oeen  carefully  revised  by  the  lawyers,  was  rapidly  hur- 
ried through  the  press,  and  immediately  published,  under  the 
happy  title  of  "  Measure  for  Measure,  This  work  answered 
completely  the  object  it  had  in  view  :  it  produced  a  great  sen* 
sation  at  the  time,  was  a  source  of  no  inconsiderable  triumph  to 
the  party  whose  cause  it  advocated,  and,  as  it  is  believe;d^ 
received  no  reply. 

Mr.  Clarke  accompanied  Lord  Berwick  to  Brighton,  in  the 
autumn  of  the  same  year,  and  there  commenced  a  periodioaji 
work,  entitled,  "  Le  Kiveur,  or  the  IVaking  Visions  of  an  Abseu^- 
Man.**  it|>r6ceeded  no  further  than  the  twenty-ninth  number, 
the  first  of  which  was  dated  Brighton,  Sept,  6,  1796^  and  th^ 
last/London^  March  6,  1797.  With  the  exception  of  a  sipgle 
number,  or  at  most  two  numbers,  furnished  by  his  valued  friend 
the  Rev.  George  Stracey,  and  two  short  poems^  one  by  jVfisa 
Seward,  the  other  by  Dr.  Busby,  afterwards  Dean  of  Rochester, 
it  was  entirely  the  production  of  his  own  pen.  The  principal 
materials  upon  which  he  depended,  were  the  aubstanqe  of  the 
information  he  had  gathered,  and  of  the  observations  he  had 
tfiade  in  the  difierent  situations  in  which  he  had  lived,  whether 
at  Home  qt  abroad,  since  the  publication  of  his  tour ;  hut  aa 
tiiese  were  of  a  nature  soon  to  be  exhausted,  and  as  thecontri** 
btttie>mi  Qf  bis  friends  came  in  but  slowly,  we  cannot  wonder  that 
it  was  bmught  to  a  cooclusion  within  the  compass  of  a  few* 
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iffOttthisV    BefcA^   it  had  extetided  so    flir,    also:    me 'a,titK<ir 
wsls  engkgra  in  an  occupation  which  required  the  ^featesl'patt 
^of  his  time,  and  all'tbe  attention  he  could  command.    The  work 
iil'how  no  longer  to  be  found:  the  separate  nupaberS,  \^hich 
*bBtained  no  great  circulation,  have,  it  is  thought,  perished  long 
filgd.'tvith  few  if  any  exceptions:  and  the  volun^e  in.  whicl^  they 
'Weire  aftetwatds  reprinted  collectiviely,  was  stifled  by  an  accident 
M  its  birth  ;— some  cause  of  delay  had  intervened  to  prevent  its 
■ptiblication,  ^lid  the  whole  impression  was  found  in  the  book- 
fijelletV  warehouse,  so  injured  by  ^he  d^mp  that  not  a  single  copy 
c6tlld  be  made  up  for  sale,     fey  this  time,  however,  Mr,  C.*8 
fifears  respecting  the  success  of  his  work  had  begun  to  predomi- 
'|i4te  over  his  hopes ;  and  he  afterwards  confessed  to  a,  Ifriend, 
that  he  was  never  more  delighted  in  his  life^  than  when  thia 
'accident  so  completely  put  an  end  to  both.    ^ 
'  The  next  occurrence  to  which  the  history  of  MX:  Clarke's  life 
conducts  us,  -is  his  connexion  with  the  family  of  the  late  liord 
tFxbridge ;    a  connexion  formed,  it  is  uncertain  under  what 
auspices,  or  upon  what  terms,  but  eventually  not  less  honqurable 
to  Mr.  Clarke,  than  satisfactory  to  many  members  of  that  family,, 
to'  whom,  in  the  course  of  his  engagement,  he  became  intima^eW 
Irtibwn.'    The  first  object  of  his  care  was  the  youngest  son  of  tbjB 
family,  the  Honourable  Brownlow  Paget;  a  boy  of  tender  agfe, 
and  6f  a  constitution  so  very  delicate,  as  to  render  it  advisable, 
that  his  education  should  be  commenced  as  well  as  continued 
at  home,    lii  this  yiiaw  an  engagement  of  some  standing  wiifc 
Mr.'C.  was  contemplated  by  the  family  ;  ismd  r6om§  having  been 
expressly  prepared  for  their  permanent  residence  tpgether,*  at 
BeauUe^ert,  the  seat  of  Lord  Uxbpdge,  in  Staffordshire;  te 
joined  his  pupil  at  that  place,  in  the  autumn  of  l'J'96,    In  the 
fojlowing  spring,  however,  Mr,Paget's  health,  which  ha^  Mthprto 
b^eii  considered  as  only  delicate,  began  visibly  to  decline, '  £^^4 
befote  that  seasb'n  Was  far  advanced,  his  disorder  arrived  at  a 
fatal  termination.     Mr.  Clarke's  connexion  with  Lord  TJxbridgp, 
tl^bdgh  interrupted,  was  not  broken,  by  this  unhappy  blow.  Tne 
fathiw  had  too  much  tegard  for  his  past  services,  and  were  too 
s^e^isible  bf  his  many  excellent  qualities  and  tailents,— which  haid 
tef^n  displayed  in  a  manner  endearing  to  them  when  his  seirvices 
^s  a  tutor  had  ceased  to  be  of  any  use  to,  hi^  pupil,— whe^ 
the  ei^t'cise  of  his  kindness  as  a  friend  was  alone  available, 
—ii0i' to  desire  to  profit  by  them',  so  long  as  any  Qccasion 
should   remain;   and,    on   the  other  hand.,  S^r./CIa-rke  wa^ 
ioo'deeplj'  impressed  with  the  value  of  tKeit  fripadshjp,  hot  tq 
aclj^uid&e  readily  in  any  similar  a^rrangement  which  could  Ije 
ptojpdsed.     Happily,  in  a  few  Weeks,  an  opportunity,  oiffered  itself 
foi'  gratifying  the  wishes  of  both. .  The  iiext  yourigest  son  of  lie 
femily,'tne  non'6urab\e  Berkeley  Pkget  (now  oiie  of  the  £ord$ 
of  the  Treasury),  had  finished  his  edubation  at  school^  and  Had 
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beeivnUrhfitteit'at'OxIbrd  r  and>  it  hayiBgbeen;ifaNMi$;litad¥i8aUe    .• 
tha^te ^uttimbr b^fove  his  residence  in  College shouldbe nspenfe    . : 
in  tiiiPvtly  Mr;  Clarke  wa6  desired  to  undertake  the  toariofjSoot^   r. 
lundrtvitii  him,  and  the  plan  was.  carried  into  exeeuliiMit  widiout    ' 
delav/    ••     '  •     '  ;  •  •    ■      -f,  i;    ,  . 

This'joumpey,  which  waa  began  in  the  sunamer,  andconoliided'   j. 
in  I9ie  autumn  of  1797,  furnishes  considerable  extracts  for  Mt.     ^ 
Otto's  work,  •"  Mr.  Clarke's  journal,"  he  observes,  "is.  very   : 
full  and  particular,  and  evidently  drawn  lip  with  a  view  to  tlie 

Eublicfiition  of  it  by  himself.     At  several  subsequei^  periodsof  ' 
is  Kfe,  preparations  were  made  by  him  for  this  purpose ;  and  so. 
late  as  tne  year  1820,  an  advertisement  was  drawn  up^  anm)uiK>    - 
ing  it'to  thi&  public,  and  a  part  of  the  manuscript  wasactaatty    > 
transcribed  for  the  press.     Beyond  this,  bowevor,  no  £iirther 
step  'Was  ever  taken  towards  the  completion  of  the  work,  and  isi* 
the  pressure  of ' other  labours,  which  occupied  hi«i  to  tJie  last* 
moment  of  his  life,  abundant  reason  might  be  found  for  the    / 
delaiy  ;  but  in  truth,  there  was  another  obstacle,  which  requires    . 
some  ^^planation,  because,  whatever  share  it  may  have,  had 
either  in' delaying  or  preventing  the  publication  of  the  jodmal 
by  himself,  it  certainly  led  to  a  restriction,  which  must  diminish*    ■ 
the  interest  of  the  extracts,  when  selected  by  another.-   This 
obstacle  Ivas  the  unsettled  nature  of  his  opinions  respecting 
certain  facts,  connected  with  geology,  accidentally  a  pro^xiinent     ■ 
feature  in  the  tour.     In  the  courile  of  his  Italian  travels,  his' 
attention  was  frequently  and  specially  directed  to  the  two  great 
theories,  ^i'hich  at  that  time  divided,  and  have  since  continued 
to  divide,  the  judgment  of  philosophers,  in  every  part  of  Europe.  ..i 
To  this  subject  allusions  are  often  made  in  hi^  italian  journal, 
as  w^l-as  m  bis  letters  after  his  return  ;  and  the >interest  thus 
excited  in  his  mind,  although  afterward  apparently  suspended, 
was  revived  with  much  greater  force,  when  the  journey  to^lBcot- 
land- Was  proposed  to  him.     It  was  not  that  he  attached'an 
undtte  importance  to  any  opinions  he  might  form  inth^teai^ly 
sta^^f  his  knowledge ;  but  he  was  eager  to- engage  in  the  . 
inqdlHes^fo  Which 'the  controversy  had  given  rise ;  and  having' 
had  ft^qu€fi|t  occasion  during  his  residence  in  Naples,  to>notioe 
tht^'obs^rv^tions  of  Scotch  gentlemen,  relative  to   the  resem*** 
bltftic^  ifrhich  they  affirmed  to  exist  between  the  minerals  of  the    ; 
Western  Islands  and  the  productions  of  Yesuvitirs,   he  was 
wilR*^tobtetifev%,  that  by  a  stricter  scrutiny  of  this  trac^  thaa  it   ' 
ha*hifkiett«v'irede?ved,  he  tiiiigfat  be  able  to  asceirtdin  «iore  cof"*. 
recfly  the  natulrfe  And  exteftt  of  this  resemblance,  \viU^it^propar> 
bearing  upon  thi^'COniroverisy ;-  and  he  was  the  more  sangmie  iq<^ 
thWh^pe,  because -tiftettfee  patticular  attention  ^hich  he^had 
paHF^'fbr'ne^ly'two  y^ars,  to  ttite  operatioils  of  siibt^rra^GOttft'i 
nrei b<Mih  ift  tf  sthtte  dt  activity  in  Vesuvitis,  and :in4iie  tracf»<o£;  ■ 
its  influence  among  scenes  no  longer  subject  to  its  immediate 
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agefB^^,  hcf'^KMigkt'hnnself  BO  far  eompetenito  fe<ioiti;^b6ertlbe<ift 
in  aiftyt>ther^  country,  if  tfcey  w.ere  to  be  found*  Thiftuie  1^  .. 
Bubstancse  ^  of  fais  own:  ftoount^  and  one  Dataral  eons)eqileix4e  .^tf  • 
his  fire^-OGGup&ttoii'Wfis^r  that  bis  attentioh  was  more  mivef^npetk. 
the  journey  to  geological  facts,  than  to  any  other;  and  that  a 
larget^iportion  of  hk  time  and  labour  was  bestowed  u{>ou  thi^ 
questSbn,  than,  it  would  naturally  have  clainned,  in  a  tournofK 
nndertaken  ejspressly  with  a  view  to  it.  Had  this,  h^we?^^ 
beea<  the- only  objection,  the  reader  might  not  have  lost  much ; 
for  ti^hiOlevieF  value  might  be  attached  to  his  inferences  at'  that 
time/  .'his  researches :  are  often  curious  and  minute^  eod  hm 
reasoning  always  ingenious  and  amusing;  but  it  unfortuoat^ly' 
happened,  that  the  leaning  of  his  judgment  in  the  course  of  his 
tour^'Seems  to  have  been  in  a  different  direction  fromthat.whricb 
it  afterwards  took,  when,  in  a  maturer  state  of  his  own  know* 
ledge,  the  learned  and  accurate  labours  of  Dr.  MacuUoch  bcicl 
been:  submitted  to  him.  Hence  the  difficulty,  which  applied  to  . 
hinHseif^  and  hence  the  restriction  enjoined  upon  his  friends ;  in 
confonnity  to  which. they  feel  themselves  compelled  to  withhold, 
nottonly  those  parts  of  his  journal  in  which  his  arguments  are 
direcdy  sstated,  but  even  uU  the  more  general  remarks  frptn 
which  his  mode  of  reasoning  might  be  inferred." 

l^hehmits  to  which  we  are  necessarily  confined  preclude  us 
from;  enlitrgiog  on  this  northern  tour,  which  occupied  Mr.  Clarke 
and  his  companion  three  months,  from  June  22  to  Sept.  26^ 
1797.  The  nai^rative' of  it  in  the  work  is  carried  on  from-  the 
isle.of  Ailsa  to  tbd  conclusion  of  the  journey,  from  Mr,  C/s 
jounaal ;  written  ,m  an  extremely  animated  and  pleasing  style, 
and^descrihing  the  scenery  of  the  Western  Islands  and  of  the 
country  through  which  they  passed,  in  an  interesting  and  vi^id 
manner**'     <  ;5  ♦    ?  ^ 

Atr^ster,  1798,    having  been  elected  a  Fellow  of  Jesus,  . 
I  College  befoi»  his  dqiarture  for  Scotland,  Mr.  Clarke  pref^ared 
to  tetkie  up  bis  residence  there.   In  the  mean  time  a  ne^  ^^£^g^,' 
me»t  was  proposed  to  him,  which  led  eventually  to  important  r 
consequences ;  <being  the  cause  of  his  undertaking,  and  thef 
means  of  his  completing  the  extended  tour  in  Europe^  Asia^. 
andsiAlfica,  from  which  the  fame  he  subsequently  ac<^ire4  Wiis, 
printipally  derived.    The  object  of  the  proposal  was  a  young  . 
masi  of  his  own  neighbourhood,  in  Sussex,   Mn  Crippa;  :wbo 
baviagi  lately- succeeded  to  a  considerable  estajbe  m  U^<tGOUA|yi 
wasf  desirous  of  pjacing^himself  under  .the  guidaiice and  instrjiGh 
tioo  t)fTMrt  Cliurke  for  three  years,  in  the-  meritorious  hope  oi 
supplying  th«' defects,  of  an  indiffer^t .  education^  .by- tbqse 
means,*  whiell» though  late  were  still  withiu'  his  pow^r*  -  ^iha  i 
purauit  of  this  advantage^  the  place^  was  of  seo^^^lc^'  impoH* 
anceto  hia>>  mdhe  was-  easily  indued,  at  Afr^  Clarke's,  reoom^ 
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JMMdMiQiH'^  admit  hivMelf  t  FftlkyvvbcomttKmer  of- J«lil» 
College,  and  to  accompany  his  tutor  ta  Cambridge;  mttf  ate 
«uack«tta&diiig>  whieh  yraa  equally  agreeable  to  both«  that '^fter  a. 
.fHitoin  lime;  e^p^ftl  in  preparatory  studvi  tbey-ehould  und^n^ke' 
40iMerj<iDfney  ta  the  Continent  together,  xh^  pecuniatypart 
of  'Ibei  pffchK>8at  was  very  libered ;  tb&  plan  was  entered  uptG^ 
wilh^mt  dfilay ;  and  during  the  next  tweivemontb^  Mr;  C^^ke 
j^icled  doMtantly  with  his  pupil  at  Jesus  College.  ^* 

<  Mr»  Clarke  ana  the  early  and  intimate  friend  wno  has  bedotae 
bis  'biographer,  the  Rev.  W.  Otter,  had  lotig  entertained  *a 
t^elae  of  goings  abroad  together,  and  during  this  year  of- his 
rotoiiddliQ^  in  Cambridge,  he  often  urged  upon  Mr.  O.  the  imme^ 
dlAte'exeotttion  of  this  plan.  As  no  part  of  the  Contiii<^nt  was 
ibfioi  open  to  En^ish  travellers,  but  the  north  of  Europe,  dt' Was 
at  tsiigth  determmed,  a£ter  various  plans  had  been  proposed  and 
lejed^,  thattbey  should  visit  Norway  and  Sweden,  vrith  as 
HHQcb  of  Russia  besides,  as  could  be  comprehended  within*  the 
extended  limits  of  a  long  summer  vacation.  Mr.  Cripps  was  4{ 
oo«iv$0  of  this  party  from  the  beginning,  and  with  it  was  after* 
wards  tMM^)ciated  a  jgentleman  since  highly  distinguished  in  iJke 
literary  world,  Professor  Malthus. 

The  party  set  out  from  Cambridge  on  the  20th  of  May,  1799, 
and  tb^joomey  which  was  at  first  intended  to  occupy  oi!%*'Si!L 
oapaeven  months,  was  continued  1^  Mr.  Clarke  and  his  puj^il*^ 
linoire  than  three  years  and  a  half>  having  been  concluded  ift  th^ 
laliereiid  of  November,  1802.  Their  con^^anions^  adhering  to 
^a.oitginal  aiirai;>gement,  left  them  near  Laka  Wener,  inSwedefi^ 
and  thenoa  proceeded  to  the  south  of  f^orway< 

Dn  Olaeke's  *'  Travels"  having  been  so  extei^^vely  perused, 
And'lbe  general  eourse  of  the  tour  being  in  conse<ju<ance  so  well 
JupMvwn,  we  shall  dismiss  the  subject  with  the  following  bn^f  state- 
jpmttof  its  extent;  extracted  from  a  letter  to  Mr;  Otter>  datechQou^ 
fHantinople,  Febi  l&,  1 802 1-^^^  In  examining  the  extent  of  our  ti^ 
yf^  by  Meroator's  chart,  I  found  tbey  comprehend  no  less  thM 
4d'*degr9eft  of  east  longitude,  from  the  meridian  of  Greenwich  to 
tblMt  ^'Cape^t.  Mary,  in  the  isle  of  Madagascar;  and  m^'WW^ 
9^  JKor^  mitade*  We  have  visited  three  of  the  fotir  quaHers^;. 
JHfi/mpe^  A^ity  ttnd  Africa;  and  certainly  in  Asia,  thetrftbt  We 
Ipttssed  o^<tr  0o|iiprehends  no  small  field  of  inquiry.  The  globe 
ofiei^iiefy  little  variety  of  climate,  to  which  we  naVe  not 'b^en 
fap0aed>aadin  the  examination  of  its  productions,  we  have  th^ 
salivfaetion  io  bope>  that  yon  will  nei^er  reproach  us  With  id^4 
iMMPkBOf  ulsgiect.'"'  The.  travellers  left  Constantinople  in  the  suite. 
#f  1^6  Ottd^R^^an*  Ambassador  to  France,  aiid  passing  througik 
JBoigflt^ia,  i  Wallaebiai  Tf anaylvania,  and  Hun0ary>  a^ived  at 
¥f0iiM  ta^ftay^  wbfilMie  they  set  out  for  Paris  m  tbe  beginning 
•f  JM^i  ftttd  rdtultiod  tQ  Sngknd  iu  October,  11103;   Mr.  Vi 
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aoviinmciiighia  fWtmamBt  rwsideiiee  at  the  .Unh%i#fyill«r«l4fi^ 

.,^e  end  of  the  foUowipg  month.  .  '^ 

,.<  JBqp  ^onae  time  Mr.  Clarke  took  no  College  e^&c^f  :{i0t  ima 

9mh  .an  etnployment  esseQtiat  to^  or  eyen*  eompatibte  with  bis 

,  |[i#w«i  ..for  Mr.  Cripps  still  coutintned  with,  him  as  his  pupil^  avi  ihe 

^.^Agag^Bfteatfi  arising  out  of  his  travels  were  qiiite  soffieajest  tro^c^ 

0U0  all  the.time  be  had  to  spare :  amongst  these  his  first  oafevMM 

to  collect  and  examine  the  cases  and  packages^  containing  iMir 

.acquisitions. in  the  various  departments  of  aAtiquity>  'art/ and 

.  science,  v«hich  had  been  awaiting  their  arrival  at  the  different  ^m^ 

.  tdiii*housesof  the  country.  Mr.  C.  had  sent  to  England  more^tbati 

sQVienty  cases  of  hia  own  before  he  left  Constantinople,  whiki 

^bis  epmpanion  had  upwards  of  eighty,  obtained  under  hi»  adm^ 

.and  influence ;  and  considering  the  remoteness  of  the  plaeesi 

&am  which<  they  had  most  of  them  beea  diapatobed,  pXkA  tbef 

.variety  of  conveyances  to  which  they  had  been  entxusted^vso 

liUle  hikd  been  sustained  by  them,  either  of  Ipsa  or  of  injury^  aa 

to  be  matter  of  just  congratulation  to  the  coUectorsi 

'  .  Of  all  these  treasures,  the  first  place  in  Mr.  Clarke'distind  mM 

pveni  to  the  Eleusinian  statue  of  Ceres  ^  and  thisy  not  only  on 

account  of  the  high  distinction  to  which  the  statue  was  desliaed 

in  the  University,  but  ibr  the  rank  he  assigned  to  ity  amongst 

the  monuments  of  the  purest  age  of  Grecian  sculpture,  and  tbe 

niany  classical  associations  connected  with  its  history.     By^^ 

Uberdity  of.  Government,   it  was  allowed  to  be  taken  pait^  of 

the  custom*bouae  di^ty  free ;  and  when  at  last  a  plftce  had  been 

assigned  to  it  by  the  University  authorities  in  covjanciioii  with 

the  donors,  and  the  proper  preparations  had  been  made  fo^itSl 

teoeption,  it  was.  securely  placed  upon  its  pedestal,  with  aU  iiu6 

form  and  honours,  in.  the  most  conspicuous  part  of  th^vestibute 

of  the  Public  Library,  on  the  1st  of  July,  1803 j  attd  the  hmnMi 

of  Dr.  Clfurke  and  Mr.  Cripps  were,  by  tbe  de^ir&of  the  Uili^Tdm 

^ity,  inscribed  upon  the  base.    The  public  appeahraiioe«a^'tiH» 

fkteitue'^  was  quickly  followed  by  a  traot  from  Mr.  Glftrk^  ^w, 

«ihich  ttaturatty  ^rew  out  of  the  transaction,  and-was  Inaeftd 

important  to  the  illustration  of  it.    In  thisworky  whioh  Is  cfttti'' 

tied  ^^  Testimonies  of  different  Authors,  respecting  lhe«Gole]N5^ 

Statue  of  Ceros,^'  the  monument^  ii)  question  is  ole«rhripia4r#4  Mk 

be. the  very  individual  bust,  described  as'lyiiigat  Shm^tSj;  W 

^beler  ai^l  Spon,  Pococke,  Chandler,  and  olbersi,  ^and  eoiisi* 

4dred  generally  as  the  represantatioa  of  the  O^deaa.*  llr^tlMf 

winter  of  this  year  a  grace  was  passed  UBanirapttslyintbedetiMi 

ef  the  .University,  for  conferring  tbe^  deg«ee  of  LL\.I>»'^pM 

Mr»Clari|e,  and  that  of  MA<  upon  Mr.  Gripes ^ittiid^o^liialk 

withmoDe  distjmcticm  tbe  senseof  tbe  iiniversf^,'inr  o^Albftffcrg 

tb^se.  honioiirsy  a  third  moe  was  aobs^qnently  earMd,^tQ^4dhLy 

tbe  whoh  expense  of  Dr.  CHu^ke't  de^€^  mm  tlie  l^is^hrMfaity 

chest. 


ptpk^jW^g  J^iti^b  Muspmn,  captured  from  tl^e  Ffel^c)i,j|.t  t^\^^ 
Sipdrja.,  ,it,i?iVYjeU  knowa  how  iastroment^t^rn^^Fft^'Mft^ 
Vieen.ih  diSCjOVf^iTDg  this  noble  monumeut  oiBgypwn  ^fii^h 
it„bf^(J/.  Wa.  oUndestiaely  embarked,  for  ^France,,  on  P9f™-^ 
b9^iit;a)l.,$bi>P»  ^  the  port  of  Alexandria,  and  in  rescuing  ^^^i^  ^ 
tbe^^andf  ojf  General  Menou,  and  .the  French  Institutep^  w  jj 
qlvj^g.jtojit  vtiih  a  degree  of  obstinacy  almost  incredible  ;,jy^i^i 
waA  ve^y?  natural  that  the  interest  he  had  taken  inlt.in  E^p^ 
^)i9i4d  revive  with  its  arrival  in  England;  especially  aa.,tne 
Q^in  (^  the  monument  soon  became  the  subject  of  much  sper; 
^i^tiQK\  and  perplexity  amongst  the  learneq^  and  Pr.  ylar^ 
CQn<feiv;edhimseltto  be  possessed  of  evidence  calculated  iowx^if. 
light:  upon  it.  Under  this  impression  he  drc^  uf^  iq  18^5^'^ 
Pisfert^atipn  on  the  Sarcophagus  in  the  British  Museum^  brc^ugM 
fitom  Alexandria.  It  was  inscribed  to  Lord  Hutcbinson^^^^lliir 
whose  authority  he  had  acted  in  Alexandriai  au4  th^.nmii^ 
pl^^l^ct  of  it  was  to  vindicate  the  pretensions  of  the  nmnumiY^K^fr 
the  title  of  the  tomb  of  Alexander.  To  this  hypothesis  he  ia' 
h^e^  ficst  led  by  the  name  it  bore  (the  tomb  c^  Iscan^e^ 
amongst  the  most  ancient  race  of  the  oeighbouripg  inhabitants;, 
couplid  with  the  extreme  venerat  .on  felt  for  it  as  such  by  .tpj 
Turks  and  other  persons  of  every  description  in  the  QJty'  9 
which  this  hero,  was  the  founder ;  and  having  been  afl.erw'ar^ 
partially  confirmed  in  his  opinion  by  the  reports  he  found  in  tfie 
^orks  of  early  travellers,  as  well  as  by  the  CQnversationVpJ 
l^rped  men  on  the  continent,  and  at  la&t  more  decidedly  bj|  ap 
nccurate  e?(amination  of  such  classical  authors^  as  had  trea,t<^ 
of  the  subject  of  Alexander's  death  and  burial,,  he  collected lus 
proofe  and  a^rguments  in  a  manuscript,  wliich,  after  being  handed 
about  among  his  friends,  in  1804,  was  bv  jtheir  advici^  publ^c^* 
^aXbe  following  year,  under  the  title  already  mentioned^ ^T£M 
,Vfork.ha4  b^en  placed  in  the  hands  of  Lord.Hutcbinspn,  yf}^X 
yie^.tp  it^  h^ing  printed  by  the  Anti(]uarian  Society,  jl>ut  w^ 
afterward  wiUidrawn  at  the  suggestion  of  his  .frieu4s^\  y^W 
thought  it  would  appear,  more  expeditiously,  as  well  as^avan|^ 
geously»  from  the  University. press,  the  managers  of/.wl^^i 
undertook  to.  print  it.  .  ^  :,  ^  ^ 

.,  ^^  It  was  prnamented  vrith  an  accurate,  coloured  jengniving^iojr 
th^  tomh^  from  a  drawing  by  Alexander,  and  accoq^an^i^Jli}(id|jt 
several  apjiendices^  in  one  of  which,  was  inserted  a  iearneA^ai^ 
ingenious  illustration  hy  Dr.  Parr,  of  a  Greek  inscription  (oung 
^mong  the  ruins  of  Tithorea  by  the  author;  and  bemg.thi^  ,i|i3|t 
bookijQ  which  ;the  name  of  Edward  Clavke  had  app€;^red4^.|^ 
tiUe  p^e  (all  his  former  publications  having  been  ai^oogfxnoii^ 
^^  .W^  ^erwi|SQ(Qt  i^  w]|th  gi^at  care»  and  a^aq  ij|<^^d^^; 
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&  ifet^'oblifeed  toap'pear  (the  ttite  i*ajs'18l#.^,'itt<rtHeM 
Mkmdf  su<iK topics  as  the  rtims  of' Safe  alid"KthWreai«Be«^ 
^^''ititfeteiting'  TO  themselves;  was  so  fki-'  HijildliKftli',  'ttiSf =H 
&iffii(6d  thy  unity  6f  ^he  piece,  knd added  to  the  ciitpwisfe'  WHhbt'^ 


m|i(v|[(isfe  hands  a  large  number  of  copies  reniained  ft)t!^4fe¥ 
Mivi':  To  the  autht)r,  however,  it  was  productive  of  ^siretitM 
a^ttatfidge,  in  m  ways.  By  the  few  who  i-eadff^  if  wktf.'^6t* 
t^'itaost  |)aYt^  well  received  and  highly  estiraatdd :  aWdfrtgst 
S6iQi  af d  iiieritibned  by  himself,  Pbrson,  Pair,  Dr.  ZbUch,  ttoW 
i&tieeh'^  »r;  HenleyYPrmcipal  of  Hertford  Cbllege),  Bti  Kttc* 
^^feartj  tutor),  Mr.  Tyrtvhit,  Mr.  Matthias,  &c. ;  alt  of>hot!l 
fe*\h€if  coutitenance  and  approbation,  and  some  their'ai^iist-^ 
tfce^oi*  advice  in  the  work.  It  was  the  means,  also,  of  mailing 
ici'ttibr^  favourably  and  more  intimately  known  to  otlier  men 
If  fpahiing  arid  genius,  whose  friendship  he  never  lo*t.  Above 
liftjlt  ga^e  him  confidence  in  his  own  powers,  and  enabled  iriiii 
t^Sfehdupontntich  higher  ground,  when  soOn  afterward)^ 'he 
*^tl  to  treat  with  the  booksellers  for  his  travels.  Nor  can  it  be 
^nfed,  that  disposition  was  maintained  with  great  ingenuity ": 
jyrimpy*  learned  persons,  the  proofs  were  considered  conclu- 
Jfv'^,'*  as  their  letters  show;  others,  more  reserved,  readily 
&ptessed  their  surprise  that  such  a  mass  of  evidence  existedr; 
Md  itf  ivere  disposed  to  allow,  that  a  vague  and  obscure  tradi* 
Wnn  had  been  elevated  in  his  hands  to  the  rank  of  a  learned 'add 
jpfbfeabie  conjecture.  .  .         .      j  , 

*'^he'  extraordinaty  activity  of  Dr.  Clarke's  mind  embledf  hti^ 
*iih*e  vfery  midst  of  a  controversy  to  which  this  pnlticatioil 
L?e  yise  (Easter,  1805),  to  compose  and  send  to  press:'*/-^ 
^fiitiie.  on  Mineralogy,  principally  iritended  for  stndetttS; '6f 
^^clr'thefollovving  notice  is  given  in  a  letter  to  Dr.  I^ehieftrr- 
^uiiaye  already  sent  another  work  to  the  press,  very  cfiflfeffent  Ih 

?fi4'Vature,  which  wiU  be  mere  play  to  me  this  Easier  Vacation. 
iis*^"  dii  easy  and  simple  method  of  arranging  f^e  subisfandsi 
of  the  mineral  kingdom,"  by  which  I  hope  to  make  "minerdfo- 
;  Ttfe  fast  a^  Bolton  makes ' butt<Jns.  The  ifttroduirtfbn'  only 
dre^^ed  to  persons  rather  above  flie  class  "bf* students,*  si^nd 
tlrfdld  to  develope  the  theory  of  eleinen^tty  priricij^Ies/  thfe 
Sejand^orfgin  of  the^uid  matter  of  heat,  the  fbfmatttfntjf* 
ffioffihet^r&Tj.  Slc.  It  is  a  portable  Toliime,  f small' and  jfei- 
lif  ^O^r  travetlerS/  The  work  was  never  publlihedF;  and^itb 
^^§6^e1i^sC2irceif  known  to  any  of  his  frieifds,  ^but  one ir^tv^b 
%6gfe^i^ere"fbun  amongst  his  papers,  awd  tc  *i^t  vieij^  df  ft  ife 
fitiffio^ytiftf  to  MiOw  that  it  nmst  have  cost  htxii'  cOtedder^^  iSin^ 
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aitd^'HAiiMiii  ^tih%  mdment  his  hands  Hp^fti^d  to4ie  C»l|  ^f^lMff 
things.^"'  ...  1/ 

A  ftiatHmoiiM  connexion  which  Dr.  Clarke  had  no«r  lilrdoM  ' 
Utee  eoiitettiplatedy  rendering  it  necessary  for  him  tostiter  itoHir 
pf0ft»siotial'l%9  he  determined  to  take  hdly^  Ofders»  and  wits  or<«  ' 
imitA  by  his  okl  fttend»  the  Bishop  of  Bath  and  Wells,  in  D«g%- 
180&y  and  immediately  instituted  to  the  Yicarage  of  Harildte^  * 
belonging  to  Jesns  CoUege.    On  the  26th  of  March,  \Sd9,  k9 
yrm  married  to  the  lady  of  his  choice.  Miss  Angelica  Rush,  ik^^ 
fifth  dfttighter  of  Sir  William  Rnsh,  of  Wimbledon ;  and  to  tMi' 
union,  from  which,  and  for  reasons  apparently  cogent,  ttnbaOgV'v 
consequences  had  been  anticipated  by  his  friends,  his  fature  im 
was  indebted  for  its  greatest  happiness j  and  even  its  nrosperity^  - 

The  bourse  of  Dr.  Clarke's  life  now  turns  from  uiis  nappy 
union  to  a  department  of  his  labours,  which  had  long  been  uppef^  * 
most  in  his  own  thoughts,  knd  next  to  his  '  Travels,'  obtained  • 
for  him  his  highest  distinctions,  as  a  literary  man : — vi«.  his  Lec-^  • 
turi^i  on  Mineralogy.   During  the  whole  course  of  his  travetsi' 
that  acience,  and-  the  objects   connected  with    it,    obtailv^ 
^rtfy^heft  the  greatest  share  of  his  attention,  and  had  bfeetl* 
^oMvatied  by  him  with  the  greatest  success ;  to  Which  se^^ral 
circumstances  had  contributed.    Low  at  that  time  as  was  this  * 
bmnch  of  nsitural  history  in  our  Universities,  it  had  risen' undof 
a  variety  of  encouragement  and  paironage-^the  result  of  policy  * 
as  well  2ii  of  tsste**-to  a  high  degree  of  importance  inevory  pnln 
lie  establishment  for  education  on  the  Continent ;  slid,  as  Mr«- ; 
darke  brought  letters  of  recommendation  to  the  most  etninont* 
professors  wherever  be  went  (an  advantage  which  his  own  spihli ' 
always  contributed  to  improve),  he  was  in  all  places  ^heerfaUir- 
admitted  to  a  participation  of  all  the  local  discoveries  or  impiov0* ' 
Ulcflits,  and  supplied  with  specimens  6f  all  such  minerals  as  tVay  • 
respectttdy  product.    But  this  was  not  alt ;  the  course  Of  hitf" 
tfftvels  often  led  him  to  remote  districts,  particularly  in  tbo' 
eastern  and  southern  parts  of  Russia,  not  accessible  to  tlie  ottK^^  ' 
nary  minerabgist;  and  as  he  spared  neither  pains  nortadne^' 
io  his  rtAs^arches,  besides  a  very  ample  store  of  minerals^  motti  * 
out  l^nss  known,  he  brought  to  England  several  rare  and  valuabS^^ 
specimens,  which  were  for  some  time  almost  peculiar  to  M'^ 
oelioction :-  and  it  may  be  affirmed  generally,  that  of  alt  the  fvaits 
oFhis  travi^,  his  acaaisitions  in  this  department  wereinfimt^ly/ 
the  most  precious  in  his  eyes.    To  brin^  forward,  therefore,  tbiii) 
eofiectkxi*  b^re  the  public  efye,  and  with  more  advantage  tbaoi^) 
his  own  limited  apartments  would  permit^-^to  edmniaafic^Oe'lK)^ 
olh^rsthe  Itghls  which  he  himself  had  obtained,  and  lo  dissedii- 
niAe  tbi^oOghout  the  University  a  portion  of  that  flame  -whseA^ 
burned  within  himself,  were,  from  the  first,  subjects  infinitely  moiial 
pressing  in  his  mind,  than  the  hope  of  reputation  or  advanUgio^ 
mto<My  0tlier  quarter;  and  aa  the  only  obYions  tnMn^of 
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muler  die  patronage  of  the  Unkersity,  it  was  to  the  aitainiafWti/ 
o€^^y74;^i^t  bil^,  befttr  efibrUi  fmm^  a  very  eady  perju>f]rjafit#|t|i» 
rt^m$  w«we,  u«u£orn|ly  directed*  .But  th# .  task  wm  .^(k4  4^ 
eaigr  M#.:    The  «ahje«t  wa«  little  kaown  and  Jbss  studi#i|ir  .^i^  , 
bj^^n^^aa  {xopukii*  ia  the  Univensity ;  nor  was  tbereiaiuf  pspMit 
suibb^d.tQi  ihe  purpose,  but  what  was  .either  pre^oooupteci  otf ; 
apflTQpiiaied  ;  aad  besides, .  there  was  an  apprehension  of  tlie  ; 
jUN^Iurifs  .idteriering  with,  the  Woodwardiau  Professorships^  ativ 
tblit ;tim0^ occupied. by  a. gentlenmn  for  whom  Dr. C^<acke!.ha4  : 
ju^d^  a  very  great  respect.    B^  degrees,  however^  all  the^a  ; 
di^cokitft.gave  way.    Every  facility  was  afforded  by  tbaUm*- , 
vefsity  ito  t£e  pl^n  ;  Dr.  Martin,  the  Botanical  Profesaor^  gsivs; 
up(hi«  room^  in  the  Botanic  Garden,  which  his  age  and'  ipfirmi^ 
tii^.p^y^ted  him  from  using  himself;  and  the  Woodwardion 
'^f^m^Off  whos^  prope^r  department  was  Geology,,  so /far  from 
conaiddcing  these   Lectures  as  an  interference  with  himselfi 
kisdW.  ooncurred  in  every  measure  which  was  .required  foe  their 
eiUdpjyishaient.    In  short,  as  soon  as  he  could  enter  upon  it/. 
Ihriy  Clarice  bad  the  happiness  to  find,  that  tha£eld  was  open  ia 
him  without.  ^Uhar  .oppjasition  or  ilUwill^  and.the  &at  of  the  Vie^n 
C^^iieaUor  followed  almost  .as  a  matter  of  course.    Havingi 
tb^t^fpr^y  fiipish^d  his  pmparations,  which  were  both  expensiy* 
ai^  lab^i<^us$  and  having  published  a  new^  syioopais  •f  the. 
milk^^4  kipgdomt  and  an  extensive  syllabus,  he  at  last  announced 
a  ^^.^r  tl^e  opening  of  his  Lectures,  the  17th  of  Match,  18070 
They  were  crowned  with    complete    success;   and    in  tht,* 
C9im*s#  <^  the  following  year,,  his  reputation  as.  a  Minetal- 
ogi(Bi$rin  :the  IJi^iversity^  was  so  far  established^  as  toen^in; 
rage  jii^.iriends.iii  the  hope  of  obtaining,  for  him  the  «stab}iab« 
mmti  pf   a.  uew    Profjgssorship  in   hia   name.    this.  inea$iir#; 
u)etr  at  fif$t  with   sofne   opposition,  and  having  bemi  ftw^^. 
tuflily.. pr/es^e^Q,  had  in  the  first  instance,  failed;   but  in  4iia^ 
latitttiueed.of  1^08^  the.  second  year  of  his  Lectures^  the  sense  of  > 
tba  lUi^vei'sity  having  been,  previously  tried,  a  gjr9ce.t11.ih9i. 
e&(^f  w^  brpugbt  ,up  to  the.  senate  by  the  Proctor,  tfaa  -Be v«,  Q^ 
lili%ly  (iw>w  Dr*  D'Oyly,  Reaor  of  Lambeth,  &c.)  and^sdoifd. 
akwaostmnaoiw^usly.  ...       ..   /      ,^,. 

5jrhii^;^«^r@  his  most  aanguine  wishes  crowned  with  6uec<MA>; 
aa&tiltt^wera  his.  spirit  and  perseverance  rewarded  .with  ontof , 
thnii4rj9slj  4p4~  t^e  highest  honours  which  the  Uaivecait^.  c^a)id: 
b«attiw>^  ^Qtf  Img  afterwards  the  rectory  of  Yeldh^iBai  in  S&aisic^ . 
wiis.jpxei^OTted;tOi  him  by  Sir  W.  Rwsb,        .^  .    ^  ,  r.  .  ,: 

-iTM^ i^i^t  ;impoTt^t  ct^i^icerE  in  which  he  engf«^ged  waa^tfat. 
fSi^f^mH  9( Mi^.  manuscripts  he  had.collected  ia  big  tr%vfi]i|v> 
tbese,/  aldei?  having  been  examined  by  Prof*  Porsoni^  ^nd  ofk^j 
e«9^b«nt  (^ho)ai^4,  were  purchased  in  1809  by  th$»  Cixrators  ottbf 
BodkAAA  lifari^ry^  at  0;i^or4t  £pr  \OQOL    W»  jOvp^  fim^ikp  tbt 
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fruits  of  the  same  travels,  he  disposed  of  to  ^h^  late  Mr*  Shqisie 
Knight,  in  the  course  of  the  next  year^  18 10.  On  both  these 
occasions  Dr.  Clarke  displayed  great  liberality  ddring  the  nego- 
ciatioD,  with  much  anxieti^  for  the  ulterior  use  and  dastinnAion 
of  the  collections.  Early  in  the  year  last  mentioned,  the  fiist 
volume  of  his  '  Travels '  appeared,  the  second  in  1812,  .the 
third  in  1814,  the  fourth  in  1816,  the  fifth  in  181,9  :  of  ttesiatdx 
oiily  twelve  chapters  were  finished  at  bis  death  ;  the  re^  ware 
added  by  his  friend  the  Rev.  Robert  Walpole,  to  whom  the  pub- 
lic are  indebted  for  niany  interesting  and  valuable  notes  ia  the 
former  volumes.  .  ' 

The  year  1817  opened  with  a  most  flattering  testimony  of  ttie 
esteem  in  which  he  was  held  in  the  University,  by  his  eleotion 
to  the  office  of  Sub*Librarian,  vacant  by  the  death  of  M^. 
Davies,  and  the  promotion  of  Mr.  Kerrich  to  that  of  Prino^al 
Librarian.  His  attention  during  tiiis  year  was  principally  occaoh 
pied  by  his  experiments  with  the  '  Gas  Blowpipe,'  most^af 
which  ne  described  in  the  Annals.^  In  the  same  year  he  coa^ 
tributed  two  papers  to  the  Society  of  Antiquaries,  and  one  to 
the  Geological  Society ;  all  which  have  been  noticed  in  the 
Anttali :  (vol.  ix.  p.  395,  and  N.  S.  vol.  vii.  p.  73).  In  181© 
he  collected  his  experiments  with  the  ^  Gas  Blowpipe  [  into 
a  small  octavo  volume,  which  was  published  under  that  title, 
with  engravings  of  the  instrument,  the  safety  apparatus,  &Ck 
This  year  also  produced  his  Dissertation  on  the  Litnus,  read 
before  the  Antiquarian  Society  in  1820,  and  published  in  tbe 
Archeeologia  for  i  82 1 . 

Dr.  C.  was  one  of  the  most  zealous  founders  of  the  Pfado*- 
sophical  Society  of  Cambridge,  and  drew  up,  for  the  first  me^^ 
ing,  an  address  explanatory  of  the  design  and  objects  of  thd 
Institution.  This  address  is  given  in  the  Annals  for  March,  1821. 
He  afterwards  communicated  three  papers  to  the  Society,  whick 
were  printed  in  the  first  volume  of  its  Transactions. 

Th6  history  now  advances  towards  the  close  of  a  life  whic^ 
had  been  long  struggling  with  labours  disproportioned  to 'bis 
strength,  and  was  at  last  seen  to  sink  under  the  workings  of  a 
mind  too  powerful  and  too  active  for  the  mortal  part  withwhich 
j^  was  united.  The  progress  of  his  disorder  was  slow,  but^he 
ateps  of  it  were  strongly  marked.  At  no  time  since  his  retn](r;i 
from  his  last  journey,  could  his  health  be  considered  as  wall 
estabhshed ;  and  besides  many  other  occasional  derangements 
of  his  system,  there  was  scarcely  a  single  year  in  which  '4ihe 
exertions  and  confinement  attending  his  Lectures  did  not  brings 
on  some  serious  illness,  frequently  accbmpanying,  but  generaAjr 
following  them ;  and  when  these  were  over,  instead  of  relaxation 

•  See  vol.  viii.  p.  SIS,  35T ;  vol.  ix.  p.  89»  168,  194,  326 ;  vol.  x.  p.  373.  Both 
•eries  of  the  Annals  contain  papers  on  various  other  subjects  by  Dr.  C. ;  and  the  last  he 
#r«r  ?9ote  wiU  be  found  in  the  number  for  March,  182^  ;  N.  S.  voL  iii.  p.  195« 
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>'4aKltrtfpb86>:lie6fteti  found  such  long^  arrears  of  ^Diopo^iijoa^of 

'>«oltdbUon  for  his  Travels  a3  required  the  6troDge^i  appU<^ettjM>it 

-^p^'reoOTdf.    It  was  not  somtich  the  number  ajpid  .yadel^y  .qf  his 

fteinfylo^iderits'tbat  broke  down  his  healthy  as  tbe.eKtreiq^  i^ld 

f^vlenise  antietj  with  which  soI^e  of  th^m^  partieulsirly  th^^phUo* 

aophical,  were  pursued  by  him ;  an  anxiety  which  iqtrud]^.(l  upon 

-bis  hcmrs  of  rest,  and  rendered  him  insensible  to  those  edrpofi^ 

.^wfvrtfings^  which  usually  guard  other  men  against  too  C^utiQU^d 

Or  too  intense  an  employment  of  their  faculties*    In  the  autuifm 

«f  182^1>  his  wife^  far  advanced  in  pregnancy,  and  three  of  his 

younger  children^  sickened  one  by  one  with  a  typhus  fever ;  and 

m  a  few  days  were  all  reduced  by  the  violence  of  the  disorder  to 

ta  state  of  the  most  imminent  danger.    All  happily  .recovered  ; 

biittlie  fatigue  and  anxiety  which  Dr.  Clarke,  underwent^  eggra-» 

Filled  the  symptoms  of  his  disorder,  on  its  return  in  the  )?vinler 

-of  this  y^ar.    This  was  succeeded  by  a  sort  of  crisis^  during 

•whieh  he  was  more  thoroughly  sensible  of  the  perilous  sttkte  of 

kis  healthi  than  at  any  other  period  either  before  or  after. 

*^  A  short  and  deceitful  interval  of  ease  followed^  in  which  the 
idtermitting  of  the  disorder  gave  him  reason  to  hope  that  he 
«was  slowly  recovering ;  under  which  impression  he  entered  once 
ttiorei  in  the  middle  of  the  month,  .upon  a  course  of  cheodioal 
eilperfftients,  preparatory  to  his. Lectures,  whjch  were  to  begip 
m-march ;  and  from  the  moment  he  bad  Stepped  within  the 
tmie  of  these  fascinating  operat^psj  th^re  wa^  no  longer  eithet 
tlieufflit  or  power  of  retreating ;  for  the  usi|a\^exeiteiaent  attend* 
ing  this  preparation  co-operating  with  the  effects  of  the  disorder^ 
wl^ch  Ultimately  terminated  in  an  c^fFection  of  the  brain,  brought 
OA 'ft •  course  of  iannatural  efforts^  infinitely  exceeding  ,all  hii 
foltner  imprudencies,  and.  jpartaking  strongly  of  the  delirium 
which  quiekly  foUowed.  '  1  have  left  hio;^  in  ah  evening/  says 
ftfriand,  *  about  this  time,  with  ,a  profnise.that  beiw.euld  go  to 
bed,  and  on  the  following  morning  have  fo^nd  that  he  had  been 
m^rrlk 'Considerable  part  of  the  night,  engaged  id  a  seriee  of 
liQftvbolesome  operations  with  sulpliuretted  hydrogen/  In  this 
vdanoboly  state  of  self-abandonment,  deaf  to  the  remonstrancear 
of  Me  friends,  insensible  of  his  own  danger,  almost  incapable  oS 
airifroontral,  and  intent  only  upon  the  due  performanee  of  hi^^ 
tHMiiroaching  duties,  he  supported  an  ineffectual  struggle  witb 
hld'dworder  till  the  middle  pf  February,  when,  his  strength 
eotively  failing  him,  and  being  no  longer  able  to  sta^id  upi.<h^. 
MCdsL'teluetantly  into  his  bed,  and  from  thence  diqtat^d.to  hie 
g^rffn^btheicbutse  of  operations  he  wished  to  purt^ue^  find  theret, 
reiteived  from  him  the  results.  Up  to  this  time,  h<;)i^eA'e^#  the 
aimagements  of  his  mind  seem  to  have  been  vivid  and  distinct 
as  far  as  philosophy  was  concerned,  and  its  eaeigjes  unabated, 
lii^ast  pajper,in  ^e  Jbmuk  oJPlnlosophy  (N.  S.  vdL  iii.  p.  \Vi^)^^ 
is  liated  dxe  6th  of  February,  and  contains  a  clear  statement  of 
Ne»  Series^  vol.  vni.         2  e 
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a  coiftblicatdd' o|)eratioh  in  chemifetiy/foi^  otftdMiig^e^^ 
from  sneet  2inc.  Oh  TbesdaV  the  12th;  he  Wl^ote  froiti  M4  hil9 
upon  the  same  subject  to  the  Kev.  Mr.  lunn  (Jrho  had  freqnrtttjjf 
asdistefd  him  in  his  operations) ;  and  on  Thursday  the  20tii| 
anothei*  letter  to  Dr.  WoUaston,  reporting  his  last  operatMh: 
On  Friday  the  21st,  Mr.  Lunn  saw  him,  when  h^  was  qttftel 
rational  up6n  this  subject,  as  far  as  he  was  permittedto  spelEiki 
though  sick  and  in  bed.  On  Saturday  he  was  carried  to  tdtWl 
fbr'  advice,  by  Sir  William  and  Lady  Kush,  where  he  was'tfW 
tended  by  Sir  Astley  Cooper,  Dr.  Bailey,  and  Dr.  S^UdamoJiei 
But  their  efforts  to  save  him  were  in  vain;  the  rest  of  his  ISfe^ 
about  a  fortnight,  over  which  a  veil  will  soon  be  drawn,  was  Hkfe 
a  feverish  dream  after  a  day  of  strong  excitement,  whtih'thi? 
same  ideas  chase  each  other  through  the  mind  in  a  perp^tudt 
round,  and  balBie  every  attempt  to  banish  them.  NothiAfg 
seemed  to  occupy  his  attention,  but  the' syllabus  of  his  Lect^tes,^ 
and  the  details  of  the  operations,  which  he  had  just  finished 'f 
nor  could  there  exist  to  his  friends  a  stronger  proof  that' all 
control  over  his  mind  was  gone,  than  the  ascendancy  of  s\i6h 
thoughts,  at  a  season  when  the  devotion  so  natural  to  hitd,  krid, 
of  late  so  strikingly  exhibited  under  circumstances  fkr  les^  ttjrin^> 
would,  in  a  sounder  state,  have  been  the  prime,'  if  b6t  the  bhiy 
mover  of  his  soul.  One  lucid  interval  there  was,  in  whi<^h'^  t^ 
judge  from  the  subject  and  manner  of  his  conversatibn,  he  hadl 
the  command  of  his  thoughts  as  well  as 'a  sense  of  his  dangi^r; 
for  in  the  presence  of  Lieut.  Cliappel  and  Mr.  Cripps,  he  pro^ 
nounced  a  very  pathetic  eulogium  upon  Mrs.  Uiarke,  ifttttf 
recommended  her  earnestly  to  the  care  of  those  about  him ;  hiit 
when  the  current  of  his  thoughts  seemed  running  fast  towardtj 
those  pious  contemplations  in  which  they  would  naturally^  hfdftief 
rested,  his  mind  suddenly  relapsed  into  the  power  of  its  former 
occupants,  from  which  it  never  more  was  free.  At  times  indeed 
gleams  of  his  former  kindness  and  intelligence  would  mingle 
with  the  wildness  of  his  delirium  in  a  manner  the  most  striking 
and  affecting  ;  and  then  even  his  incoherences,  to  use  his  own 
thought  respecting  another  person,  who  had  finished  his  race 
shoruy  before  him^  were  as  the  wreck  of  some  beautiful  decayed 
structure,  when  all  its  goodly  orn£yQ[ients  and  stately  pillars  fall  in 
promraotiaus  ruin.  He  died  on  Saturday,  tbe  9th  ofMarch;  and 
was  buried  in  Jesus  College  Chapel,  on  the.  I8th  of  the  g^me 
month.  .-'•'.. 

*^  He  left  seven  ^ildren ;  five  sons  and  two  daugbiera^  tb#t 
eldest  not'fiftfeeJn  ye^rs  Qf  age  at  the  time  of  his  death. 

*'  Few  persons  have  left  the  world  more  honoured  or  m6re 
regretted.     The  tears  of  genius  have  been  shed  around  his. 
tomb,  and   every  mark  with  which  respect  or  kindness   can 
honour  departed  merit  is  preparing  to  grace  his  memory. 

'^  A  monument,  erected  in  Jesus  College  Chapel,  nearhis  grave. 
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^  th^.^xpensi^.Qf  the  Master  apd  FeBows,  .wiU  sprveJfj^^Jimtt- 
hXQ  tii«  yPMith  of  th^t  Society  in  the  Jpatba  6i  enterprise  ?ind 
wfiea^e:  a.tiu$t,  js^^ecutie^  by  Chantrey,  iatthexostqf  his  literary 
^pwl^r  pii^f^  members  of  the  Philoa^phicai^o^iejty,  at 
(Ji^byid|^,  win  the  honour  of  one  of  its  mQsi  distin- 

guisi^e^  ornf^ments  and  founder^  :  while;  his  colleptioia  pfeaine- 
ralg,  .iixed  py  the  liberal  suffrages  of  the  Uniyeraitjr /within  its 
prcp^hot^,  will ,  renjiain  an  appropriate  memorial  of  the  riespect 
pividby  that  body  to  their  first  mineralogical  pro.fesspn  /But 
the  best  proof  of  the  many  excellent  qualities  of  his  hearty  is  the 
sjiDAere.  and  ready  kindness  shown  towards  his  family  sin^e  his 
d^ath— rkiiujiness  not  less^  honourable  to  hui;nan  nature'  th^n  to 
thpi  individual  fur  whose  sake  it  has  been  exerted-^deirived  not 
firom  the  wealthy  or  the  great,  by  whom  it  would  be  lightly  felt, 
bp|t  from  persons  of  his  own  rank  and  means,  and  mvolving 
sacfi^Ci^a  which  nothing  but  friendship  '  and  affection  could 
wpirrant.  .  .  , 

;  A.Ba^moiri  originally  intended  for  publication  in  the  ^«wa/5, 
ha,Ydngbeen  the  foundation  of  Mr.  Otter's  "Life  a^d  Remains 
^ftPdward  tViniel  Clarke,  LL.D/^  the  foregoing  imperfect  sketch 
of,,I)r,  Clar);e's  life  and  labours  has  been  selected,  from  that 
wpfk,  almost  entirely  in  the  words  of  his  biographer.  A  consi- 
derajt^li?,  proportion  of  the  volume  is  occupied  by  Dr.  Clarke's 
f)l^^  of  his  residence  at  Naples,  and  of  his  tour  in  Scptland ; 
aij^d  by  I  his  letters  to  his  friends  while  on  his  grand  journey* 
Thjeise,  are  extremely  interesting ;  aild  Mr.  Otters  narrative  is 
p^fT^picupus  ,and  well  written  ;  the  arrangement  of  the  work  is 
altpgethier  excellent :  and  we  recommend  it  to  the  possessors  of 
Dr.. Clarke's:  *  Travels,*  as  an  indispensable  companion  to  those 
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Astrofiomical  Observations,  1824. 
:,.  .  ;  By  Col.  Beaufoy,  FRS. 

>  •     .'  ;     !    .   Sushey  Heath,  near  Stanmore, 

"    '   '  Lktiitfe  il^'  87'  44*S"  North.    Longitude  West  in  time  1'  20«98". 

■•  '  •  :    .  •  ■  =  .  — ^ — ^  •,• 

OcA.ilX;^  Jmmemim  of  Jupiter's    Hiird  ^6^  59^  23'' Mean  Time  at  Bushey. 

..,,-  ua^Uite.  ....J4 .^17  00  44  Mean  Time  at  Greenwich. 

Oct.  29.    immersion    of    Jupiter's    first  U  5  16  04  Mean  Time  at  Bushey. 

satellite ^15  17  25  Mean  Time  at  Greenwich. 

Kotw   S.    Iidhmsttion  of  Jupiter's  8eo(Hid  C13  S6  35  Mean  Time  at  Butdiey. 

sateUite ^13  S7  50  Mean  Time  at  Greenwich. 

No^v^   5.    Immersion    of    Jupiter's    first  €17  09  25  Mean  Time  at  Bushey. 

'  *  '  sateUite ^17  10  46  Mean  Time  at  Greenwich 

Not.  14.    Immersion    of    Jupiter's    first  (13  SO  48  Mean  Time  at  Bushey. 

aateUite. 2^3  32  09  Mean  Time  at  Greenwich, 

Oecultations  by  the  Moon. 

Nov.    S.   Emersion  of  19  Piflces 2^   10'   13*8'' Siderial  Time, 

2  E  2 
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.Article  Ut  \  ,.  '  -.y 

On  the  SptuHbti  of^^x=zx.    By  John  Hertlpath,  E«i|. 

^  4.  If  in  our  primitive  equation  4^*  x  =:  j:  we  assume  J?  2t=  u, 
ana  4^*  *  =:=  i/,+,,  q  being  any  quantity,  and  u  a  function  to  be 
determined^  there  results 

atid  by  integration  ii^  =  K  x  A, 
A  being  the  arbitrary  constant.    But  because  A  is  any  qnantityi 

s 

and  I*  is  a  i^ell  known  function  of  sin  — ~  and  cos it  is 


«i  ft 


2  k  \  z 

also  a  function  of  sin  or  cos ;  and  therefore 

ffi     ' 

«.  -  1-  X  A  =/  d'^)  =  f  sin  ^^', 

where  y*  is  an  arbitrary  function^  and  consequently  9.  Again 
since 

J  =  i£,  sa  ^  sm ,  and  ^^  x  es  «,+,  =  f  sm  ' 

we  have 

z  +  v^^^^n'^r^x  +  v 

and  +'x  s=  9  sin  5 — ^  +  sin"*  (p"'  j J  ......  (25) 

a  solution,  with  the  advantage  of  being  direct,  and  considerably 
more  simple,  is  equally  as  general  as  either  of  the  former.  For 
instance,  in  the  case  of  n  s=  2,  if  v  =1:  1  and  k  any  odd  number, 

4.x  *=  9(— (p-'x) 

where  it  depends  on  the  form  of  f  to  have  almost  any  algebraic 
form  we  please  for  4^.    Thus  if  we  assume 


c  -h  d  X  ^ 

our  form  of  4/  will  come  out  the  same  as  (23),  excluding  the 
arbitrary  function.     And  if  we  consider  that 

sin  (a  +  i)  =  sin  a  .  cos  b  +  sin  b  .  cos  a 

and 

cos  sin" '  y  s=  \/  1  —  yS  we  have 

4,'arar^  J  Vl— (p"*:y*,sm — —  +  (p-*  x  .  cos — —i  •.*.(26) 

which,  from  the  facility  of  giving  finite  and  often  rational  values 
to  the  transcendental  parts,  by  choosing  proper  values  for  k,  hi 


frequently  preferable  to  either  of  the  preceding  formulsB  in 
developing  algebraic  values  of  4^'  ^» 

The«e  very  simple  expressions  at  once  give  several  of  the 
•properties  of  the  functional  root.  Thus  frpn(x  t);^^  x^^Wfr  in 
which  k  is  introduced,  it  may  be  any  integral  number  0,  1, 2, 3, 
to  infinity ;  and  therefore,  generally,  ^  x  will  have  k  functional 

rqots,  k  being  the  least  integer  that  will  make  -  an  iiit^ger.     If, 

therefore,  n  be  an  integer,  the  number  of  roots  wiirb^n;'  if  a 
fraction,  they  will  be  equal  to  the  numerator  of  the  fraction ; 
and  if  an  irrational  number  they  will  be  infinite.  And  since  k 
may  be  =  o,  it  follows  that  whatever  be  the  values  bf  «  and  v, 
0Q3  value  of  \|;"  07  is  x.  It  should  however,  in  the  solution  of 
problems,  be  carefully  considered,  whether  the  conditions  of  the 
problem  will  admit  the  property  ;!;•  a:  as  jr  when  ^x  ts  x*  A 
very  skilful  mathematician  in  this  branch  of  analysis,  has  fallen 
into  error  in  the  solution  of  one  of  his  problems  from  not  attend- 
ing to  this. 

Again,  because  either  expression  (26)  or  (26)  is  symmetrical 
with  respect  to  v  and  A,  if  k  remain  constant,  and  0,  1,2,  . . .  • 

'b^  substituted  lor  t>,  the  results  wifi  be  the  same  as  if  t?  remained 
constant,  and  0, 1, 2, 3,  ....  be  substituted  for  ft.  Consequently 
whatever  be  the  value  of  n,  the  several  values  of  ^J/ a?  will  be  equal 
to  ^^  Xj'^  Xy"^^  Xf^  Xy  . . .  •  This  conclusion  Mr.  Babbage  has 
arrived  at  by  a  very  di£Perent  process  in  his  paper  in  the  Fhilos. 
Transac.  for  1817,  when  n  is  an  integer ;  but  such  a  Umitation 

.  ift  evidently  unnecessary. 

Let  us  assume  our  expression  (25)  or  (26)  to  be  a  function  of 
ky  V,  and  n.    Then 

\l.-a.=/(*^)andV^=/(if); 

supposing  that  in  the  former  instance  ^^f*  x  ^ax,  and  in  the  latter 
4^,"i  a:  ==  0^.    If  therefore  n  ;s  |>  ?i, 

^-=/{:-f;)=/©  =  ^.- 

and  ij/*'  X  8=8  ^i^x,  il/*'  a:  =  \{/.^  a?,  \|;*'j?  =s  J',*  x, 

Bat  if  p  hQ  an  integer,  ^  x^  4''^'  ^f  •  •  •  -^  ^^»  hy  what  m».  have 
just  shown,  functional  roots  of^^"  x  ss  x.  Therefore  and  because 
4^1  oCf  4^1^  Xy  . » . .  are  the  functional  roots  of  4',*i  ^  =  j:,  it  fol- 
lows, that  if  the  order  of  a  periodic  function  be  an  integral 
multiple  of  the  order  of  another  periodic,  the  roots  of  the  latter 
are  roots  of  the  former,  whatever  be  the  values  of  the  orders  of 
periodicity.  Mr.  Babbage  has  drawn,  in  the  above-mentioned 
'  paper,  the  ^me  inference  forint^al  Ofder$, 
If  in  +"  a?  55  a:  we  substitute  4^""  for  x  we  h^ve 

'      ■  -    '  .    4.-*^=  x\.  .      '      '   ' 
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the  4^^^  X,  i^""*  0*,  . .  •  r  values  of  which  are  evidfefttly  eqtial  fe 
the  functional  roots  of  the  former.  '   i 

All  the  preceding  properties  are  analogous  to  the  properties  of 
the  roots  of  unity  ;  but  it  would  not  be  correct  to  con'cradefi^tti 
hence  that  the  parallel  is  strictly  true  in  all  cases.  For  instance^ 
all  the  roots  of  unity,  except  one  or  two  at  most^  are  imaginaiy. 
In  the  case  however  of  a  periodic  function,  every  root  is  real,  if 
the  Order  be  real. 

It  is  not  one  of  the  least  remarkable  features  of  our  solutions 
that  every  order  of  the  function  positive,  negative,  &c.  is  given 
by  the  same  formula,  without  the  necessity  of  algebraic  resolfii- 
tion ; — ^a  circumstance  that  has  not  been  accomplished  in  aoy 
other  solution  with  which  I  am  acquainted.  Several  other  con- 
sequences of  high  importance  also  readily  flow  from  our  last  very 
simple  solution,  which  I  presume  it  would  be  in  vain  to  expect 
from  any  other.  Thus  the  extraction  of  any  functional  root  of 
a  periodic  function  cs  a*  of  a  given  form  and  order ;  and  the  reso- 
lution of  the  equation  \|/"  x  =  x,  so  that  any  order  \l;'  x  of  it  may 
have  one  given  form  only,  are  questions  easily  resolved  from  the 
preceding  solution,  ana  obviously  much  too  important  in  their 
consequences  to  need  the  notice  of  any  particular  instances, 
especially  as  I  have  treated  on  the  subject  m  another  place.  I 
shall,  therefore,  merely  indulge  myself  in  the  solution  of  a  very 
common  form,  but  more  general  functional  equation  of  the  kind 
than  I  have  yet  seen  solved.    Let  the  equation  be 

^x^  tj/a'a?; (27) 

where  a*  x  ==  x,  and  w,  r,  are  any  numbers.  By  our  (26)  we 
have 

a'xrr^sin  ji^  +  sin-'  /3->  a;J (28) 

/3  being  the  particular  form  of  the  arbitrary  function  which  gives 
the  solution  in  the  rth  order,  the  form  a'  x  and  k^  being  any  one 
invariable  integer.    Let  us  assume  x  =  u^  and  «  j;  =  ti,:^ ,« -Then 

and 

4^  x  =  >^  2^,  =:  ^  sin  — ^  • (29) 

But  the  condition  a*  j  s  x  gives  u,^,  =  «/„  and  th^xefore 

x  =  w.=:^sin?^ (30)      . 

as  well  as  a'  X  as  u^^r  =  fi  ein • 

and  2  «  A  ss  i  sin""'  /3-*  x. 
Substitute  this  value  for  2  z  X  in  (29),  and  we  have 

i^x^fsiu  ji!sin-r'*i (31) 
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j^^^qUiUoii  flf  (27)  ffecj  from  the  symmetrical  foi:m^and  the,refore 
possessing  many  advantages  over  it  in  point  of  practical  d&nve- 

>l}i^$e  y  b^side^  beio^  complete  for  all  vcdueis  ox  r  and  n^  Vflnch 

.fljO-other  solutions,  hitherto  given  of  (27),  are. 
..  .The  solutions  analogous  to  those  usually  given  for  a  more 
iimited  form  of  (27),  are 

4^  X  ssz  ,^  X  +  f  a""  X  +.p  a^""  X  +   ••••<?  a''""x}  »#«••««•  (32) 

and 

^        4,X=^  XT  {x,  oTx,  a^'a?,  ..,.  «"-'j:}*. .......  (33) 

wh^re  g  is  the  prime  numerator  of",  and  <p,  pc^  perfectly  arbitrary 

functions,  the  latter  being  limited  to  symmetrical  forms.  These 
solutions  are  therefore  confined  to  rational  values  of  rand  n,  or 

at  least  of  the  quotient  - ;  and  cannot  hence  be  called  complete. 

Their  multinomial  forms  too  render  them  much  inferior  to  (31), 
especially  when  they  involve  a  function  to  be  determined. 

Our  (31),  it  will  be  seen,  demonstrates  the  practicability  of 
applying  Laplace's  method  to  periodic  functions,  which  has  beea 
much  questioned.  On  this  method  I  have  some  observations  to 
make,  which,  for  the  present,  brevity  obliges  me  to  withhold. 

§  5.  From  what  we  have  said  in  deducing  (26),  it  appears 

that  sin -,  cos -,  and  1" ,  the  expressions  usually  given 

for  the  integral  of 

«.+.  =  « (34) 

are  only  particular  cases  of  the  general  integral^*  (1 ")  or  f  sin 

*■        . 
ffi 

Even 

I  U  UI 

(f  Sin  —^,  ♦,  cos  —J—,  9.  tan  — ^— ,  f ,  cotan  — j—,  f^  vers 

tV  V  VI  VII 

— ^p-,  fs  covers  — ^— ,  (pg  sec  — ^— ,  <py  cosec  — ^j— J  ....  (36) 

which  is  also  an  integral  of  (34),  and  contains  eight  independent 
integers  A;,  A;%  •  •  •  •  and  nine  arbitrary  functions  %,  f,^i9   •  •  •  • 

is  virtually  contained  in  f  sin •     For  though  k,  A*,    • . .  • 

have  no  necessary  dependence,  yet  during  the  time  z  changes 
to  2  +  n,  which  time  is  simultaneous  for  each  part  of  (36),  they 
must  be  relatively  constant.    Therefore,  during  this  time,  cos 

•  In  a  letter  to  Mr.  Babbage,  dated  Feb.  86, 1824, 1  committed,  throng^  haste,  an 
overtight,  in  stating  the  last  tenn  of  this  solution,  which  I  hoe  take  an  oppoftiira^  of 
^cknoivledging. 


-.T^j^^tf^n  ==rr— — ^  ..,  ^ .  ?Lre  respecUvely  fuuctioas  of  ^>p  1^:7^7:-^ 

«unl  cotifteqaently  whether  we  admit  ^^  f^,' . . . . 't4  1^ ^<^^re- 
faendeid  in  (f  or  Tiot  the  whde  expredsW  (35)'^ttiks  (e'to^bt* 


«itX'«  •    ,  '.  .      ^kK 


I  1  • 


trary  function  of  sia ,  that  is  to  f  sin  — r— r-,    jLxid   the 

n  n 

aaniQ  mnciden^  might  easily  l^e  shdwn  to  be  tme  of  any.  other 
apparently  different  integral,  which  from  the  nature  of  (34)  mtist 
con^ip  circular  op  equivalent  periodic  functions,  so  tnat  (84) 
has  really  but  one  integral,  involved,  however,  in  an  aTbitrafy 
faadtibn.  This 'is  likewise  confirmed  by  a  very  simpte,  divecl, 
andgeneral  method  that  has  occurred  to  me  of  integrating  equa- 
tions of  differences  of,  I  believe,  all  orders  and  degrees ;  and 
which  method  is  applicable  to  the  direct  numerical  resolution  of 
^gebraic  equations  of  all  degrees  as  well  as  to  other  purposes^ 
of  which  I  may  say  more  hereafter.  Hence  (25)  or  (26)  does 
not  adipit  pf  variety  from  variety  of  integral,  but  being  obtaia^ 
directly  and  without  any  limiting  conditions  from  the  integration, 
it  must  possess  an  equal  degree  of  generality  with  the  integral 
itself,  that  is.  the  integral  being  of  the  most  general  kind,  the 
faiictional  solution  must  be  so  too,  or  in  other  words  cdtoplete, 
A  complete  solution,  therefore,  of  >J/"  x  =1:  has  only  one'  arbi- 
trary function. 

.  A  direct  proof  that  our  (25)  is  the  complete  solution  may  be 
given  thus.  Let  <p  a'  ^~  •  t  denote  (25),  or  any  other  solution 
wherein  a"  is  the  particular  form  of  \{/"  x  when  ^  j?  »  4?.  Supr 
posejf  •  X  is  also  any  solution  whatever  that  will  fulfil  the  condi- 
tion^** X  1^  X.  Vntf"  X  =  <p  a'  (p~*x,  and  changing  x  into  ^  x, 
we  tav«/'  p  tr  ==  $  <»*  pOf  in  which  f  is  the  fiijnction  to  be  deter- 
mined. Now  because  f  and  a  are  periodics  of  the  s&me  ordi^r. 
this  equation  is  always  possible^  whatever  be  the  forms  of  /  ^nd 
a ;  and  indeed  I  have  in  another  place  given  general  solutions  of 
this^  ve)ry  problem.  It  is,  therefore,  eyicjent,  that  such  a  form 
^ah  bo  given  to  the  arbitrary  functipn  in  (26),  that  this  solution 
shall  coincide  with  any  other  solution  whatever.  Consequently 
(25)  comprehend^  p.  very  solution,  and  is,  therefore,  the  complete 
solution. 

.  This  I  b^li|?vfi  is  tJiP  first  direct  an4  legitirpate  4^rnohstr$r 
tipn  ili^t  h^sf  been  givei)  pf  tjie  completeness  of  >  funclioiial 
solution. 

Hence  it  folio  vvsi  that  the  arbitrary  Constantsa^,  0^,  c^,  in  (21) 
fpiipPfpavtf  of  th?  arbitrary  function  in  (26).  .  '^his  is  further 
cofifirifteq  by  the  ^s^umptipn  with  which  we  set  out  ^t  ^lie  cOna- 
^encempijt  of  §  3,  which,  b^ing  arbitrai^y,  of  course  gives  an 
arbitrary  form  to  the  functional  root.  Arbitrary  functipns, 
therefore.,  of  whatever  kind  or  quantity  they  way  be,  substituted 
for  these  constants,  merely  doj^  the  solution  wit^ut  at  all  oon*- 
tributing  to  its  generality;    since  these  functions,   and    the 


ODB^e^uences  that  caa  in.  any  way  flow  from  thcnij  are  ij&tfir»Hy 
<:6qaprefeended  in  the  sirbitrary  function  6f  the  direct  soIutioD; 
.nJ^.CrWQQt  r^frw  h^re,  wbil^  on  th^  »iib}iei>^t  of,  pdriadio  f«ii0- 
4io^i.  /rom ;  mQQtioning .  twoouriouA  o^efii  of  per  io4ifi  ;B0hlti«as 
which  are  perfectly  successful  when  the  operations  are  merely 
indicated  but  not  performed,  end  yet  fail  when  developed ; 
itbough  the  develeped  and  undeveloped  values  aire  the-  saane« 
The  firgt  I  shall  Qi^ntion  was  noticed  in  elucidating  soxuq  di$- 
ctdtiea  in  this  calculus  to  my  promising  friend  and  pupil  Mr. 
,M^r¥y4»,  Crawford;  and  the  next  oqcurred  while  conaidi^nnj  tto 
l^ouiioe .  of  what  Mr,  Babbage  denominates  ^^  a  very  difficalt 
aubject."  It  was  mentioned  to  bim  ia  a  letter  dated  March  22, 
1824:  . 

^     LetiJ;  x  be  a  periodic  of  the  second  order  whose  solution  is 
evidently  ^    m   ' 

F  (x,  4<  ^)  ?=  0, 

wherie  the  form  of  F  i|B  to  be  determined.    Substitute  ^  x  for  x, 
and  it  becomes 

.    :       V{\^x,  tt»  X}  «  F  {4^  X,  a:}  «  0  =  P  {x,  ^x} 

F  iis,  therefore*  symmetrical  with  respect  to  x  and  -^  x,    Conse* 
quently  a -solution  is, 

4;  a;-  +  j;"  ^  0, 

in  which  rris  unlimited,  or 

^x  =:^  V  -  ^'"  =  -a?-  ^"^ .,  (36) 

Now  in  all  cases  the  first  of  these  valuer  •  V  "^  ^*  answers  the 


d   li.tiri  rr 


conditions  of  the  question ;  for  4^*  x  =  v    —  (V  -f  or*) 
\/.x*  =  a:.    But  in  the  second  value  x  .  V  "^  1,  we  have 


wl^iptj  if »  be  of  the  form,  2  p  becomes  4^^  x  ^  x  -  ^  -^  I,  ap 
expression  that  cannot,  with  any  integral  value  at  least  top,  Ijie 
=  07^  It  may  be  asked,  in  what  this  unexpected  anomaly  con- 
sists? The  answer,  I  conceive,  is  obvious,  if  we  seek  it  fronatbe 
n.ati^'e  of  the  functions  in  question.  Periodic  functions  are 
algebraic  expressions  whose  property  of  periodicity  depends  pot 
on  the  value  but  the  form  of  the  expression.  If,  therefore,  the 
value  be  the  same  but  the  form  be  cnanged,  the  expression  miiy 
no  longer  be  periodic.  Thus  it  happens  in  the  above  instance, 
the  values  of  the  two  expressions  are  the  sam6,  but  the  forms 
different — the  negative  sign  in  the  one  case  bpipg;  fk  mere  pigu  Qi 
subtraction,  and  in  the  other  a  factor. 

This  reasoning  will  appear  still  clearer  in  the  foUpwing  ca9e« 

Suppose  we  have  the  equation 
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c  being  a  constant.     By  changing  x  into  -,  it  appears  when 

ti  =  —  1,  that  c  can  only  be  +  I  or  —  1.  If,  however,  Lap- 
lace's method  of  diflerences  be  followed,  we  have  for  the  solu,tiati 
of (37) 

Jog'  A,  —  log*  X 
4-x  =  A.,c i„g„  {3S) 

Ao,  A,  being  the  constants  of  integration.  If  how  we  change  x 
into  -,  the  solution  becomes,  puttingp  for  the  former  exponent. 


Multiplying  this  by  f ,  we  have  ^   ^' 

c^-  =  A,  c'  =1  -^x,  ,. 

which,  therefore,  satisfies  the  conditions  of  equality  of  the  ques- 
tion without  any  apparent  limitation  to  c,  that  is,  without  the 
necessary  limitation  the  question  requires.  A  part  only,  there- 
fore, of  the  conditions  ot  the  question  are  satisfied ;  and  this 
arises  from  the  periodicity  of  the  exponent  being  destroyed  by 
the  development  of  p.  If  we  consider  that  by  changing  x  into 
-  twice  successively,  p  returns  into  itself,  and  suppose  p  by  one 
such  change  to  become  r/,  we  may  easily  find  that 

c'-^'  =  c'orc  =  +1.        

And  in  the  same  way  if  w  =  V  1»  we  should  have  c  =  V  '> 
provided  the  value  of  cbe  sought  by  the  non-development  of  the 
function. 

These  illustrations  will,  I  hope,  obviate  the  difficulty  noticed 
by  Mr.  Babbage  in  Phil.  Trans.  1817,  without  having  recourse 
to  the  ingenious  but,  I  presume,  controvertible  idea  of  the  func- 
tion i).  X,  having  simultaneously  different  values  in  different  parts 
of  the  same  equation.  The  same  may  be  said  of  Mr.  Herschel's 
views,  p.  V20,  vol,  ii,  of  the  Examples. 

As  tnis  is  a  subject  of  considerable  importance  in  the 
theory  of  functions,  I  shall  here  briefly  notice  another  more 
general  instance  of  my  observation ;  namely,  that  the  same 
expression  may  be  periodic  or  non-periodic  according  to  its 
form.  In  our  solution  (25),  ft  and  p  are  perfectly  arbitraiy. 
Take  then  4  ar  =  sin" '  x,  and  we  have 

^' x=  sin"'  sin  i — —  +  sin"'  sina:i  =  — - — J- a;-...  (39) 
the  former  value  of  which  is  periodic  for  every  value  of  n,  pro- 
vided sin  and  sin~'  act  separately  and  distinctly,  but  the  latter 
is  not.  I  am  aware  it  will  be  contended  that  the  arithmetical 
values  of  +°  X  in  (39)  when  differently  developed,  are  not  neces- 
sarily the  same.    This  may  be  true  in  the  present  case,  but  it 
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riK^}ll.not  hold  in  (36)  or  (38),  and,  therefore,  does  not  militate 
against  the  general  truth  of  my  position,  that  the  same  expres* 
6lbi\  may  be  periodic  or  noh-periodic  according  to  the  form 

atidet  whidh  It  is  put.  ' 

John  HerapAth. 


Article  IV. 

*  '  .■  . 

Instructions  respecting  Paratonnerres,  or  Conductors  of  Lightning. 
Extracted  from  the  Report  of  M.  Gay-Lussac,  in  the  name 
of  a  Commission  appointed  by  the  Royal  Academy:  of 
Sciences  of  Paris,*    (With  a  Plate.) 

The  principal  object  of  the  report  (which  was  drawn  up  at 
the  request  or  the  Minister  of  the  Interior),  is  to  direct  workmen 
in  the  construction  and  mode  of  fixing  conductors  on  buildings, 
&c.  It  is  divided  into  two  parts^  one  theoretical,  the  other 
practical. 

Theoretical  Part, 

Principles   respecting    the   Action  of  Lightning,    or   Electric 

matter,  and  of  Conductors. 

Lightning  is  the  sudden  passage  of  electric  matter  through 
the  air,  with  the  evolution  of  great  light,  from  clouds  highly 
charged  with  that  fluid  ;  its  velocity  is  immense,  far  surpassing 
that  of  a  ball  at  the  moment  it  leaves  the  cannon,  and  is  known 
to  be  at  the  rate  of  about  1950  feet  per  second  of  time. 

The  electric  matter  penetrates  bodies,  and  traverses  their 
substance,  but  w^ith  very  unequal  velocities ;  through  some, 
which  are  therefore  called  conductors,  it  passes  with  great 
rapidity ;  such  are  well  burnt  charcoal  and  water ;  vegetables, 
animals,  and  the  earth,  in  consequence  of  the  moisture  they  are 
impregnated  with,  and  saline  solutions ;  but,  above  all,  meta{s 
afiord  the  readiest  jsassage  to  the  electric  fluid.  A  cylinder  of 
iirbn,  for  instance,  is  a  better  conductor  than  an  equal  cylinder 
of  water  saturated  with  sea  salt,  in  the  ratio  of  at  least  100000  : 1, 
and  the  latter  conducts  a  thousand  times  better  than  pure  water. 

Non-conductors,  or  insulating  bodies,  oppose  great  resistance 
to  the  passage  of  electricity  through  their  substance ;  such  are 
glass,  sulphur,  the  resins,  and  oils  ;  the  earth,  stones,  and  bricks, 
when  dry ;  air  and  aeriform  fluids. 

No  bodies,  however,  are  such  perfect  conductors  of  electricity 
as  not  to  oppose  some  resistance ;  which,  being  repeated  in 
every  portion  of  the  conductor,  increases  with  its  lengthy  and 
may  exceed  that  which  would  be  offered  by  a  worse  but  shorter 

•  From  the  AnDslesdeChimie. 


d^fihet^*    Oo|}<cbi6tdr)a  of  small  diameter  tteo  ceti^et  ^p^orM 

.tlnmth^e  ^'Iscfger.  .   i'- 

Thtt  eldetario  particles  are  mutually  repulsire;  afid  coofiequ^tlir 
tend'  to  separate  and  disperse  themselves  tfaroagh  space*  ^  ^kfj 
faavQ  BOr  affinity  for  bodies^  they  determine  only  to  their  surfaces^ 
vhere  they  are  retained  solely  by  the  pressure  of  the  atmospbere, 
against  which,  they  in  their  turn  exert  a  pressure  proportionate 
at  every  point  to  the  square  of  their  number.  When  the  latter 
pressure  exceeds  the  first/  the  electric  matter  escapes  into  tbe 
air  in  an  invisible  stream,  or  in  the  form  of  a  luminous  lid^ 
.eommoaly  called  the  electric  spark.  ^ 

The  atratum  of  electric  matter  on  the  surface  of  a  eonduetar 
'A$  not  of  equal  density  at  every  point  of  its  surface^  eifceptit  be 
a  sphere.  On  an  ellipsoid  the  density  is  greater  at  the  extremity 
of  the  great  axis  than  on  the  equator,  in  the  ratio  of  die  gt«at 
axis  to  the  smaller;  at  the  point  of  a  cone  it  is  infinity.  Iji 
general;  on  a  body  of  any  form,  the  density  of  the  electric  mai- 
ter^and  consequently  its  pressure  on  the  air,  is  greater  on  •  the 
sharpest  or  most  curved  parts,  than  on  those  that  are  flat  or 
round.  .     ^ 

The  electric  matter  tends  always  to  spread  itself  over  oon- 
.ductors^  and  to  assume  a  state  of  equilibrium  in  them,  aod 
becomes  divided  a^aongst  them  in  proportion  to  their  form,'and 
principally  to  their  extent  of  surface.  Hence,  if  a  body  that  is 
^charged  with  the  fluid  beMn  commiinication  with  the  immedse 
surface  of  the  earth,  it  will  retain  no  sensible  portion  of  it.  All 
;t]iat  is  necessary,  therefore,  to  deprive  a  conauctor  of  its  eUo- 
tricity,is  to  connect  it  with  the  moist  ground.  > 

Of^everal  conductors  of  very  unequal  powers  the  electric  fluid 
will  always  chogse  the  most  perfect ;  but  if  their  diffarences  iie 
amall,  it  will  be  divided  amongst  them  in  proportion  toi^  their 
capadty  for  receiving  it. 

A  Paraionnerre  *  is  a  conductor  which  the  electric  'matt wof 
the  lightning  prefers  to  the  surrounding  bodies,  in  order  ifo'f  each 
the  groundi  and  expand  itself  through  it :  it  commonly  ^son&ists 
of  a  bar  of  iron  elevated  oh  the  buildings  it  is  intended  fxk'pro- 
tect,  vtti  descends,  without  any  divisions  or  breaks  in  its 'length, 
'  intx)  ^waler  or  a  moist  ground.  An  intimate  connexioh  of  the 
jparatobnenre  with  the  ground  is  necessary,  in  order  that  it  ^may 
mstaqtiy  tran^scnit  the  lightning  as  it  receives  it,  and'  thusdef^d 
tbe«  s^Trounding  objects  from  its  attacks.  When  Hgbtning 
strikes  the  ^uirface  of  the  ground,  for  want  of  a  good  conduotor 
it  does  not  spread  over  it,  but  penetrates  below  it  till  it  meets 
with  a  sufficient  number  of  channels  to  carry  it  ctorapletely  off. 

*  I  adopt  the  French  term,  M  we  luiye  none  in  our  language  to  express  in  one  word, 
a  caiuto^r  0f4igMning^  meaning  thereby  n«t  merely  the  metallic  rod,  but  the  whole 
apparatus  complete.  At  least  we  may  as  well  use  it  as  parasol,  parachute,  paraboue, 
Ac.— ^. 


•  •  • 

It-fiometiiwe  lenses  m\hU  traee^of  its  pibssager  ^en  utai^q^b' 
of  more  than  30  feet.  When  also  a  paratounerre  hM  atiy^breaks 
ftiidb^  prill  noti^  perfect  eommuDicatiQu  With  at  moist  isoily^tthe 
ttgUCkiin^,  having  struck  it>  Sies  from  it  t^  sooie  neighbdutixig; 
body;  or  divides  itself  between  the  two,  in  ord^r  to  pasa  more 
rapidly  into  the  earth.  Frequent  instancies  of  serious  accideiits. 
have  ocoirred  from  both  these  causes. 

Before  the*  flash  ensues,  the  influence  of  the  tbimder  otoad 
disturbs  the  natural  ekctiieal  state  of  all  the  bodies  below  it 
at  the  surface  of  the  earth,  and  brings  them  into  a  state  contrary 
to  its  own;  and  thus  every  object  becomes  a  centre  of  ^tmotioil 
towatds  whicli  tiie  lightning  has  a  tendencyto  direct  ittelf;  In 
order  that  this  effect  may  be  suddei)ly  produced,  it  is  indispensaf- 
ble  that  the  bodies  influenced  by  the  cloud  be  good  conductots, 
and  in  perfect  communication  with  a  moist  soil.  '       ' 

A  paratonnerre  perfectly  connected  with  the  ^ound;  and  tei^^ 
ttunating  in  a  very  sharp  point  instead  of  bemg  rounded  ofi^' 
nlay  become  so  intensely  electrified  by  the  influence  of  athun^ 
der  cloud,  as  to  give  Qn  a  continual  stream  of  electric  matter/ 
which  sometimes  is  visible  in  the  dark,  appearing  as  a  luminous 
pencil  at  the  extremity  of  the  point,  and  must  certainly  tend,  in 
part  at  least,  to  neutralise  the  electrical  state  of  the  thunder^ 
cloud.  A  rounded  point  may  exert  an  equal,  or  ev^  a  greater 
attraction  on  the  thunder  cloud  than  a  sharp  one ;  but  if  the  flow" 
of  electric  tnatter  from  the  point  become  very  rapid,  the  lightning; 
will  strike  sooner,  and  from  a  greater  distance  between  the 
cloud  and  the  paratonnerre,  than  if  its  extremity  were  rounded  { 
at  least  electrical  experiments  lead  to  this  conclusion. 

Thus  the  most  advatitageous  form  that  bad  b^  ^tven'  to  a 
paratonnerre  appears  evidently  to  be  that  of  a  vety  sharp  cone. 
The  higher  a  paratonnerre  is  elevated  in  the  air,  other  ciii^cum- 
stances  being  equal,  the  more  its  efficacy  will  be  increased,  as 
is  clearly  proved  by  the  experiments  with  electrical  kite^,  made 
by  MM.  de  Romas  and  Charles. 

It  has  not  been  accurately  ascertained  how  far  the  sphere  of 
action  of  a  paratonnerre  extends,  but,  in  several  inituncds,  the' 
moretemote  parts  of  large  buildings  on  which  the^  have  been 
erected,  have  been  struck  by  lightning  at  the  distance  of  three 
or  four  titnes  the 'length  of  the  conductor  from  the  rod*  It  is 
calculated  by  Charles,  that  a  paratonnerre  will  effectually  pE6tect 
from  li^htnirig  a  circular  space,  whose  radius  is  tvf  ice  that  of  the 
height  of  the  conductor;  and  they  are  now  attached  to  build- 
ings aftdr  that  rule<< 

A  current  of  electric  matter  whether  luminous  or  not,  is 
always  accompanied  by  heat,  the  intensity  of  which  depends  on 
the  velocity  of  the  current.  This  heat  is  sdfficJetife  to  make  a 
metallic  wire  red  hot,  or  to  fuse  or  disperse  it,  if  kofflciiently  thin ' 
but  it  scarcely  raises  the  temperature  of  a  bar  of  metal,  M 
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aeoQimtio£  iU  large  mass.  It  is  by  the  beftt  of.the^eleotaic 
cmteoti.  as  well  as  by  that  disengaged  from  the  air,  condensed 
by  the  passage  of  the  lightning  through  it  when  not  conveyed 
by  a  good  conductor,  that  buildings  struck  by  it  are  frequeotty 
set  on  £re. 

No  instance  has  yet  occurred  of  an  iron  bar,  of  rather  mof0 
than  half  an  inch  square,  or  of  a  cylinder  of  the  same  diametecj 
having  been  fused,  or  even  heated  red  hot  by  lightning,  A 
isod  of  this  size  would  therefore  be  sufficient  for  a  paratonneire, 
but  as  its  stem  roust  rise  from  15  to  30  feet  above  the  buildings 
it  would  not  be  of  sufficient  strength  at  the  base  to  resist  th^ 
action  of  the  wind,  unless  it  were  made  much  thicker  at  thai 
parti 

An  iron  bar,  about  three-quarters  of  an  inch  square,  is  suffix 
cient  for  the  conductor  of  the  paratonnerre.  It  might  even  be 
made  still  smaller,  and  consist  merely  of  a  metallic  wire,  pro- 
yided  it  be  connected  at  the  surface  of  the  ground  with  a  bar  of 
metal,  about  half  an  inch  square,  immersed  in  water  or  a  moist 
soil.  The  wire  indeed  would  pretty  certainly  be  dispersed  by 
the  lightning,  but  it  would  direct  it  to  the  ground,  and  protect 
the  surrounaing  objects  from  the  stroke.  However,  it  is  always 
better  to  make  the  conductor  so  large  as  not  to  be  destroyed  by 
the  stroke,  and  the  only  motive  for  substituting  a  wire  for  a 
stout  bar  is  the  saving  in  point  of  expence. 

The  noise  of  the  thunder  generally  occasions  much  alarm, 
although  the  danger  is  then  passed ;  it  is  over  indeed  on  the 
appearance  of  the  lightning,  for  any  one  struck  by  it  neither 
sees  the  flash,  nor  hears  the  clap.  The  noise  is  never  heard  till 
after  the  flash,  and  its  distance  may  be  estimated  at  so  many 
times  368  yards,  as  there  are  seconds  between  the  appearance  of 
the  lightning  and  the  sound  of  the  thunder* 

U^tning  often  strikes  solitary  trees,  because,  rising  to  a 
great  height  and  burying  their  roots  deep  in  the  soil,  they  are. 
true  paratonnerres,  and  tneir  shelter  is  often  fatal  to  the  indivi- 
duals who  seek  it ;  for  they  do  not  convey  the  lightning  with 
sufficient  rapidity  to  the  ground,  and  are  worse  conductors  than 
men  and  animals.  When  the  lightning  reaches  the  foott  of  the 
tree,  it  divides  itself  amongst  the  conductors  that  it  finds  near 
it,  or  strikes  some  in  preference  to  others,  according  to  circum-i 
stances,  and  sometimes  it  has  been  known  to  kill  every  animal 
that  had  sought  shelter  under  the  tree ;  at  others  only  a  single 
one  out  of  many  has  perished  by  the  stroke. 

A  paratonnerre,  on  the  contrary,  well  connected  with  the 
ground,  presents  a  certain  security  against  the  lightning,  which 
will  never  leave  it  to  strike  a  person  at  its  foot,  though  it  would 
not  be  prudent  to  station  one  self  too  close  to  it,  for  fear  of  some 
accidental  break  in  the  conductor,  or  of  its  not  being  in  perfect 
communication  with  the  ground. 
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.  Whbnlighining  strikes  a  house,  it  iisadly  MlsbritiiidicAiiffi^ 
ttesFS^eitter  from  their  being  the  mostelevatedparts^  Of  bdoftvser 
flfcy  are  iiiliid  with  soot,  wnich  is  a  better  conductor  than  idry-r 
wbod|  stone  or  brick.  The  neighbourhood  of  th«  "Ave  ^ace  is: 
consequently  the  most  insecure  spot  in  a  room  during  a  thosider 
storm,  where  it  is  safer  to  station  oneself  in  a  comer  opposite 
the  windows,  at  a  distance  from  every  article  of  iron  or  other 
metal  of  any  considerable  size. 

Persons  are  often  struck  by  lightning  without  being  killed, 
and  others  have  been  wholly  saved  from  injury  by  silk  dresses, 
which  serve  to  insulate  the  body,  and  prevent  the  access  of  thd 
electric  matter. 

Practical  Part. 

Details  respecting  the  Construction  of  Paratonnertes* 

A  paratonnerre  is  a  metallic  bar,  A  B  C  D  E  F  (PI,  XXXIV)^ 
fig.  1,  rising  above  a  building,  and  descending,  without  any 
breaks,  to  the  ground,  its  lower  end  plunging  into  a  well  of 
water,  or  a  wet  soil.  The  vertical  part  B  A  is  called  the  stem^ 
and  projects  into  the  air  above  the  roof,  and  the  part  of  the  bar 
B  C  j3  E  F  which  descends  from  the  foot  of  the  stem  to  the 
soil,  is  called  the  conductor. 

Of  the  Stem. 

The  stem  B  A  is  a  square  bar  of  iron,  tapering  from  its  base 
to  the  summit,  in  form  of  a  pyramid.  For  a  height  of  from  20 
to  30  feet,  which  is  the  mean  length  of  the  stems  placed  on  large 
buildings,  the  base  is  about  2-1  inches  square.* 

Iron  being  very  liable  to  rust  by  the  action  of  air  and  moisture^ 
the  point  of  the  stem  would  soon  become  blunt,  to  prevent 
which  a  portion,  A  H,  is  cut  off  from  the  end,  A  B,  fig.  2,  about 
20  inches  in  length,  and  replaced  by  a  conical  stem  of  brass  or 
copper,  gilt  at  its  extremity,  or  terminated  by  a  small  platina 
needle,  A  G,  two  inches  long.f  The  platina  needle  is  soldered 
with  silver  solder  to  the  copper  stem ;  and  to  prevent  its  sepa-^ 
rating  from  it,  which  might  sometimes  happen,  notwithstandmg 
the  solder,  it  is  secured  by  a  small  collar  of  copper,  as  seen  in 
fig;  8.  The  copper  stem  is  united  to  the  iron  one  by  means  of 
a  gudgeon,  which  screws  into  each  ;  the  gudgeon  is  first  fixed  in 
the  copper  stem  by  two  steady  pins  at  right  angles  to  each 
other,  and  is  then  screwed  into  the  iron  stem,  and-  secured  there 
also  by  a  steady  pin  (see  C,  fig.  4).  If  the  gilding  of  the  point 
cannot  easily  be  performed  on  the  spot,  nor  the  platina  readily 
obtained,  they  may  both  be  dispensed  with  without  any  ineon- 

*  The  best  way  of  making  a  pyramidal  bar  is  to  weld  together  |>ieces  of  iron  end  to 
end,  about  two  feet  long  each,  and  of  successively  decreasing  diameters. 

f  Instead  of  the  platina  needle,  one  of  standard  silver  may  be  substituted,  compoeed 
of  nine  parts  of  nlver  and  one  of  coppeiw 


▼«Mft0iy  wAitbft  pl(ua  <x>mod;  oopp^ejaleoir^jr  fartts^oyttl. 
Copper  doe»  not: runt  to  any  ooo«iderable>depULiatli»ii>,  tmA 
etren  if  the  point  become  Aomewbftt  blont^  the  parObooMtfe  <mtt 
not  thereby  loae  its  efficaoy.  i  .^     'uh 

A  etem^  ^  the  aupppeed  dimeasiona  bmw  (tifflcult  to^Muie*' 
pott  to,  a  (iistaace,  it  ia  cut  into  two  parte  A  I^  i  fi^  fig.S^tiat 
i^ottt  ooe-*third  or  two^^fiftha  of  ite  length  fxosa  the  baaeu  ^?&A 
upper  part,  A  D,  fig.  4,  fits  exactly  by  a  pyramidal  tenoiii  D  F^ 
s^Ten  or  eight  inches  long,  into  the  lower  part,  £'B,  and  is  kept 
in  ite  place  by  ajun..  .  The  stem  should>  hoineirer,  riwi^  be 
made  of  a  siagle  piece. whenever;  that  can  be^  done.^  i  .  >  > 

Below  the  stem,  three  inches  from  the  roof^  iaa  cw^<AI'lf^ 
fig.  4,  soldered  to  the  body  of  the  stem,  and  intouled  to  mmwoff 
the  rain  water  which  would  flow  down  the  stem^  and  prefent  its 
running  into  the  interior  of  Uie  building,  and  rotting  tlie  raftsrsiit' 

Immediately  above  the  cap,  the  stcooa  isnoondedlbridmiit  two 
inebes  to  receive  a.  split  cqilar,  with  a  binge  O,  and  txKO  ears, 
bet5^een,)¥hich  the. extremity  of  jthe  conductor  of  the  pefatooi^ 
^erce.is  fi^^ed  by  a  bQltj-MiQ  plaoi  of  this  dollar  is.seen  aib:!^ 
below,  the  stf^n  ,  Iustjsa,d  of  the.  coUar^  we  may  make  a.-squam^ 
atirrupi  which  .^mbfrac^  the  stem  folesely  \  thefferUoalprojeofeiQaa 
of  this  is  seen  at  Q,  fig.  5,  and  the  plan  at.  Ry  fig<  6>.aB  wettt«k 
the  mode  by  which  it  is  united  to  the  oondnctor.  Lastly,  in 
order  to  save  labour,  we  may  solder  a  tenon,  T,  -fig.  7,  in  the 
plac^of  the  tollar.;  butx^are  saqstbe  tukeur  aot.to  wetd^eft/the 
fttem  at  this  ^lart^  wher^  it  has  to  Qppose  jnoBt  reaialasiee^jatMk 
the  collar  and  stinruparaprelarable*  .  The  stem  of:thfi  paraton^ 
nerre  is  fixed  on  the  roof  of  buildings^  according  to  ekcsinvf 
stances*^  If  it  is  .to  be, placed  ahdve  a  rafter  B^fige*  7  aod'6# 
tihe  rid|ge.mnst  be  pierced  with  a  hole  through  whioh- tiifr 
foot  oAbe  stem,  passes,  aud^  is  steadily  fixed  e^nat  the^Eio^^ 

Sosfe  by  means  of  several  bridies^  asi  «|sen  in  thelfigupet:' .  flhi* 
iaposition  is  very  sohd,  and  should  be  preferred  if  local  ctrcciBM^ 
ttwteea  permit*  4' 

If  the  stejpn  be  to  be  fixed  on  the  rid^  at  >Af '  f^^^y  fti  eqlision 
hole  m^aibe.made  through  it  <2^f  the  same  xlimenaimis^atf.'^ibtr 
foot  of  tl«e  i^teif^ ;  add  above  and  below*  ^vefix,  by^meaar  oHhidtiil 
or  two  hfoUi^d^stirrups^  whicji  .embr^^eexiad  dnaw.-tkMEiiridgMQgfli^ 
ther,  twf ,itoj^  plates  aboqt  tj^iree^quarters'of  lan^ineh  ^JMofey  ^^^>4p^ 
havijjg^  a  ^le.  porfesponding^  to  that-  in.  the  ,WQodworh«':{'Sia> 
stem  i:a^>Q^ia  sn^  c^olkt  pa  :|he^ap|»ei?fpl^ti,  igaiosi  vhapjEf  ill 
is  stron^v  jpi^&ssed'  by  ..a  iiku^t,;  wbi^h  seiieweuon^the  .«ad^>idian 
stem  against  the  lower  plate;  fig.  9  shows  the  plan  of  oomMtr 

¥  .AelttittMt  }i«rf,  'BtO;vfi^i-4;  WftlcH  reddven  the  pyrantidlt'^oil,  t)tfl  ii^^lde 
emB.;.rrA<^o^g^irof)plAte  ip  r^^inta  »  eylu^ar^  and  sold«iii4-)U  a^totliiiMr  ^OPjn 
thenbi 


the  anvU,  indining  the  edges  so  as  to  form  a  Ve^  flat  traaMMd«laft.'      '  >  •  *  «  '>t^^ 


dbwe.pktefl.  Bat^tf  we  can  test  agfti«ist  the  brace  €!>/%.  8, 
twe  thouM  soldBT.  two  ears  to  the  steiti  to  embrace  th^  ttppeir 
fioHi  kLt«Nil«&68Sof.th6  Tidge,  and  descend  to  the  brace^  on  which 
they  are  fixed  by  means  of  the  bolt,  E, 

'  'fiJLfustlyy  if  the  paratonBerrebeto  be  fixed  on  a  yanlted'roof,  it 
.jriiould-be  terminated  by  three  ov  four  feet,  or  spurs,  whidh  must 
{be'soldersd  intQ:'tbe  stone,  with  lead,  in  the  usual  manner.  ^ 

.  .  -    ..        Of  the  Ci>nductor  of  the  Paratennerre* 

.,  The:C«nduotory  as  biis  been  stated,  is  an  iron  bar  about  three- 
quarters  of  anioch  square,  BCD  E  P,  fig.  1,  or  WC  Tf  ff  F^ 
4^atfbiag  from. the  foot  of  the  st€fm  to  the  ground. '  It  is  fitmly 
united  to  the  stem,  by  being  tightly  jammed  between  the  two 
ear9  of  the  collar  O,  fig.  4,  by  means  of  a' bolt;  or  it  maybe 
terminated  by  a  fork  M,  fig.  6,  which  embraces  the  tail,  N",  of 
tbe  stircBpyaiid' the  two  pieces  bolted  together. 
,  jAs  ^be  ^Ofiductor  cannot  b6  iformed  of  a  single  piece,  several 
bars  aare  udited  end  to  end.  The  best  method  of  doing  this  i^ 
»een  at-fi^*  10.  The  conductor  is  supported  parallel  to  fhe'rooi^ 
aiabout  sist  inches  distance  trom  it,  by  forked  stanchions,  which, 
iaorder  to  pnevent  their  letting  the  rain  into  the  building,  are 
£ftsiidiO»ed  as  ii3ilow9 : 

Instead  of  terminating  in  a  point,  they  have  a  foot,'  figs.  11 
and  12,  formed  of  a  thin  plate  aboat  10  inches  Ibrfg,  and  If  inch 
breads  at  :&eektpemity  of  which  rises  the  stanchion,  niaking 
ttttber  a  right 4mgie  with  the  foot,  fig.  11,'  or  an  angle  equal  to 
ihat  iwiricb  the  roof  forms  with  the  tettith,  fig.  12.  The  foot 
slips -in  between  the  slates,  but  for  greater  firmness  a  plate' of 
lead  is  subi^ituted  fdr  the  lower  slate,  and  the  foot  of  the  stan-^ 
eiodon^aQd  the  lead  are  nailed  down  to  one  of  the  rafters.  The 
oondaetor  is  kept  *  in'  the  forks  by  pins  •  rivetted  through  them, 
Md  the^fstftaehions  are'  placed  at  about  12  feet  distance  from 
esekioth^.  > 

The  conductor,  after  turning  over  the.  cornice  of  the  butlditfg, 
fiffi  Lf  -without  toucbing  it,  is  brought  into  the  walls,  down 
imch^t  passes  to  the  ground,  and  is  fiied  by  means  of  cramps 
Ij^  into  tfae  stone.'  When  it  has  reached  to  D  or  D'  in  the 
gftomid,  about' two  feet  below  the  surface,  it*  is  bent  at  right 
Mgtos.^  the  Wfdisinthe  line  D  E  or  I>'E%  and  carried  in  that 
dtnectioB  abosrt  42  or  15  feet,  when  it  turns  down  into  a  well, 
B  F,  or  St  hole,  E'  F'y  about  12  or  15  feet  deep  in  the  ground,  if 
no  water  be  met  will),  but  a  less  depth  is  sufficient  if  there  be 
waiter.  '    • 

The- iron  buried  in  the  ground  in  immediate  contact  with 
moist  earth  becomes  covered  with  rust,  which^  by  degrees, 
penetrates  to  its  centre,  and  destroys  it.  This  is  prevented  by 
placing  tbe^  conductor  in  a  trough  filled  with  charcoal,  D  E,  or 
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4M  U.Gaff'hmac(m  |QiPf 

Jf  ISi-^  A^^ck  ill  represented  on  a  larger  acole  a|  fig^  13»  -  Tbfi 

txougnU  constructed  ia  the  foUoA^ing  m9Jiner:r-    . 
..  Having  ^made  a  trench  in  tb^,$oil  about  two  feet  deep,  a  rpw 
of  bricks  is  laid  on  their. broad  faces,  and  on  then)  Qth^r^t  qp 
edg^;.  atUrfatuinof  baker's  ashes  {bruise  de  boulqnger)  is.tjben 
atrewedl  o^ver  the  bpttom  bricks,  about  two  inches  thijpk,  <m 
^hichthe  iu>.Dductor  is  laid,  and  the  trough  tben  filled  up.  witf> 
mor^  ashes,  and  closed  by  a  row  of  bricks  laid  along  the  top. 
Tiles,  stone  or  wood,  will  serve  for  making  the  trough,  as  weU 
■a^  brick^t.    kon  thus  buried  in  charcoal  will  undergo  no.  change 
^u  the  course  of  30  years.    But  charcoal  not  merely  prevents  the 
iron  from  rusting,  for  being  a  very  good  conductor  ol  eleptrici^, 
after  having  been  heated  to  redness  (and  that  is  the  reason  why 
we  recommend  the  use  of  baker's  ashes),  it  facilitates  the  pas- 
sage of  the  hghtning  into  the  ground. 

After  leaving  the  trough,  the  conductor  passes  through  }he 
side  of  the  well,  and  descends  into  th^  water  t9  the  depth  pf  at 
ieast  tiro  feet  below  the  lowest  water  line.    The  extremity  of  the 
.conductor  usually  terminates  in  two  or  three  branphesi  to^iy^ia 
.readier  passage  to  the  lightning  into  the  Vater.  .  If  the  we}],  ^je 
jfejituated  in  the  interigr  of  the  building,  the  wal|  of  the  lat^^' 
must  be  pierced  below  the  surface  of  the  ground,  apd  the  ooft- 
ductor  passed  through  it  into,  the  well, 

,     If  t^ere  be  no  well  at  hand,  a  hole  niust  be  made. in, the 
ground  with  a  si^  in<;Ji  aug^r  to  th^  depth  <xf  10  or  1(5  feet^  and 
the  QC]fndM9tQr  passed  to  the  hottom  of  it,  placdng  i^  carefully  in 
the  centre  .of  the  hple,  which  is  then  to  be  nlle4  up  v^i(h  .baj^i^ls 
.ash0&  crammed  down  as  hard  as  possible  all  round  the  coniiuct|9f. 
•  But  if  expense  be  no  object,  it  is  better  to  sipk  a  much  wicler 
vhol^,  B^  Vff  at  least  16  feet  deep  (unless  water  be  met  with  ^  a 
less  depth),  and  make  the  extremity  of  tbQ  cop^uctpr  teripiiiate 
in  several  branches,  which  must  be  surrounded  by  charcoal  as 
before,  if  not  immersed  in  water,  and  the  conductor  itself  be 
,.,^imilasly  WArround^  by  it,  by  means  of  a  vvood^^i  c^sjp,  ^Ued 
.with  the  ashes.  .     .  ...  .  ;    .    ,j, 

\  In.  a  dry  ^oilj,  or  pn  a  rpck,  the  trench  to  recej  v^  th^.  coftdjyi^tjpr 
nhopld  be  at  lea^t  twice  as  long  as  that  for  a  commpn  ^qi^^  ^^d 
.^en  lQng^r>  if  ^hereby  it  he  possible  to  reach,  mojpt  gr9m;^. 

,Shpulgi  wie,  situation  not.  admit  of  the.  tri^ft^h.  hwg^sflMWrl^ 
jpKfr^^^d .  ii^  iengtb,.  others,  in  a  transverse  ^ii^q\,\<fn,\v^t 
b^  madj^.ras  seen  at  A,  %s.  17  and  18,  Jn  which  i^jpaU.  pif^^jpf 
iron  surrounded  by  ashes  are  placed,  and,qQnneci^d,wjth,J|be 
conductor.  In  all  cases  the  extremity  of  the  conductor,;S^uld 
.tcrspipa^,  io^  several  branches,  ^nd  pass  into  i^  )Yi4e.hQJf?[  J*;?U 
.fiH^d  w^h  t^^  a^h.ea  or  .phar^.qal  tjiat h^s  hef  n  ignitec}^     ,    .  j  , 

Ie^  ge^^^ral  tJieUien^  snould  l>e  n^ade  in  th^  daim^t^^.fipd 
xo^^isqwl^tly  Ip^e^t  .sppt,  m^ftr  the  bijtildipgi  ^.the,Yf?4^Y- 
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I834,i  Conductors  df  Lightning.  4b^ 

gutters  made  tb  dfschai^c  their  water  over  it,  so  as  lo  ^Iccej)  it 
always  moist.  Too  great  precautions  cannot  be  taken  to- give 
t'he  li^tmng  a  ready  passage  ipito  the  ground,  for  it  i$  chflfly 
8n  .this  that  tue  efficacy  of  a  paratonnerre  depends, 
^'  As  iron  bars  are  difficult  to  bend  according  to  the  projections 
(Jf  a  building,  it  btts  been  proposed  to  substitute  metalhc  ropes 
iii  their  stead.  Fifteen  iron  wires  are  twisted  together  to  forna 
i6be  strand,  and  four  of  these  form  a  rope,  about  an  inch  in 
diafmeter.  To  prevent  its  rusting,  eack  sti'and  is  well  tarred 
separately,  and  after  they  are  twisted  ttD^ether,  thb  whole  rope 
is  tarred  over  again  with  great  care.  It  Is  attached  to  the  steuj 
of  the  paratonnerre  in  the  same  manner  as  the  bar-iron  conduc- 
tor, by  means  of  the  collar  B,  fig.  15,  the  ears  of  which,  in  this 
case,  are  made  rather  concave  in  order  better  to  embrace  the 
rope.  Instead  of  a  fork,  the  stanchions  which  support  it  over 
tlije  roof;,  are  terminated  by  a  ring,  O,  fig.  12,  through  which  the 
"i^pe  passes.  At  about  six  feet  deep  in  the  grptmd,  it  is  united 
tt)  in  iron  bar,  about  three-fourths  of  an  inch  square,  in  which 
th^  conductor  terminates  as  seen  at  C,  fig.  16,  for  the  rope 
■ftfotald  s6oti  h^  destroyed  in. the  ground.  Bars  of  iron,  however, 
are'  prjeferable  to  the  rope,  but  if,  from  peculiarity  of  situation, 
it  be  absolutely  necessary  to  adopt  them,  copper  or  brass  wire  is 
%  better  material  for  their  construction  than  iron. 
. '  If  a  building  contain  any  large  masiSes  of  metal,  as  i^heets  of 
'cbj^per  or  lead  on  the  roof,'  rtietal  pipes  and  gutters,  iron  braces, 
I8c<s^  they  must  all  be  connected  with  the  paratonnerre,  by  iron 
'isiir^  of  about  hdf  an  inch  square,  or  something  less.     Without 


tod  danger  to  Hs  inhabitants. 

f  '•    .  • 

*^i  5J  '       Paf*atonnerre$  for  Churches,  .  i"^ 

^'    ^ot  a  tower  the  stem  of  the  paratonnerre  shopM  ri'*e';ftt)m 

about  16  tfi  24  feet,   according  to  its  area;  the  domes; anid 

'[%t6ebleB' of  churches,  being  usually  much  higher  thiih  the!  sur- 

^fbtiiiaihjj  bbiects^  do  not  require  so  high  a  conductor  a^build- 

jti^s  with  e5«t!ensive  flat  roofs.     For  the' former,  therefote;  thin 

^yteins,  ifisih^  from  three  to  six  feet  above  the  cross  or  vveatlier- 

^^ck',  will  be  Sufficient,  and  being  light  t|;iey  may  easily  be  fixed 

^^  Wiem,  t^thioiit  tnjurihg  their  appearance,  or  ifiterfering'  with 

l^jffl^'tn'Otion' of  the  yane.  •.*  '  ';  '  '  ^''" 

|^"^W|iep  (Jifficulf  to  fix,  the  stem  of  a  pii-atbhnerte'  for  such 

^  biiildmj|s;raay  feveh  be  omitted  altogether, "arid  Tm^relV  thfcl  f<^ot 

,  of  the  crbfe^^  6r  weathercock  be  well  co'nfafected.wltli  the  grbiiftd. 

'  IRiis  arrangiement  requires  Ji^^^    expense,  aiid  is  wpll  adapted  for 

cbxihtiy  churches.     JPig. '53  represents  a  steeple  withottt  any 

stem  to  the  paratonnerre,  its  cross  being  connected  with  the 

2f2 


cjroun^  by  'lAWan^  of  the  ccinductot  which  is  alttictieS* hy tt^Wbt. 
Figi  S'^' i^  a 'steeple  wkh  the  paratonncrre  stem'ftxed' to  thfe' 
cross.;  ^ChuVches  not  defended  dv  ia  paratonn'erre  6n  the  fiteerf^J' 
reqvife  stems  from  15  to  24  feet  nigh,  similar  to  that  6f  A'ffidtf 
uildine:.  '  -niu.^ 

Fig.  25*  represents  a  paratonnetre  so  constructed 'as  to^^itS 

oruainent'ul,  Avith  a  vancj  &c.  i-j.-ol 

•'•    '   -  •     ■  '  .        •.  .       { 
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Faratoimerresfar  Powder  Magcmines: 

Ifhese  of  course  require  to  be  constructed  with  the  greatest 
care,. but  in  principle  are  perfectly  similar  to  the  one  we  have* 
(le,scnT)ed  at  length.  They  should  not  be  placed  oil  the  build- 
ings, but  on  poles  at  from  6  to  10  feet  distance,  fig.  26.  The 
stems  i^hould  be  about  seven  feet  long,  and  the  poles  of  sut^"^aJ 
heiglit,  that  the  stem  may  ?ise  from  15  to  20  feet  abdve  thetd^* 
of  the  building.  It  is  also  advisable  to  have  several  paraton- 
nen*es  round  each  magazine.  If  the  magazine  be  in  a  tower,  or 
other  very  lofty  building,  it  may  be  su&icient  to  defend  it  by  a 
double  copper  conductor,  ABC,  fig.  27,  without  any  parab^iik 
iierre  stem.  As  the  influence  of  this  conductor  wiH'ncJt  tetfel^ 
beyond  the  building,  it  cannot  attract  the  lightning  ftorfi  ii'dis<>-' 
ance,  and  yet  will  protect  the  magazine,  should  it  be  Struck.  '  A^ 
common  magazine,  or  any  other  building,  may  be  defthderf  lii'i( 
similar  manner, fig. 28.  ,  .       r     ,   ;, 
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ParatonnerresforSkifs,  ;-  :   /  ii 

.The^tem  of  the  paratonnerre  for  a  ship,  fig.'  29>  consists 
Merely  of  the  copper  point,  A  C,  fig.  4,  already  describclfl:'  'M 
^s^criewed  on  ^  round  iron  rod,  C  B,  fig.  30,  which' ent^ 'the 
extremity,  "J, ,  o/  the  pole  of  the  top  gallant  mast^  ahd'6kl;rt^S^ 
yan^.  i,  An^  ii^on  bar,  M  Q,  connected  with  the  foot  of  the'hymtf 
rod,  (j|escends  down  the  pole,  and  is  terminated  ty  a'cVddt,"6T 
ijiVg^  j^,  ip  which  the  conductor  of  the  paratonnerlre  iS  stttafclftffl^ 
which,  in  thip  case,  is  formed  of  a  metallic  rope,  arid  is' stip^iirtra 
at  int^ryjal^  by  rijgging^  g^,  fig.  29,  and  after  hivJti^'psT^^^^ 
through  *^  ring,  b^  fixed'  to  the  chains,  is  united  tft  4  oar 
or  plate  of*  metal,  which  is  connected  to  the  coppeir  shfealHJnb^OT 
the  bpttoUJ  of  the  vessel.  Small  vessels  require  Only'odilrara- 
tonnVrre;',Iarge  ships  should  have  one  on  the  iadji|mu^f  and 
another  on  the  mizenmast,  .  ''    'i'  ■' -  v».*£li 

G^erat'DisposiHoh'qf  Paratonnerresona  Buitdingi^*^  «oii 

It  is  allowed  ftom  experiment,  that  the  stem  of  a  patatohn^rc 
effectually  defends  a  circle  of  which  it  is  the  centfe,'  knd  s^noae 
radius  is  twice  its  own  height,  from  lightning.'  A'cCdtfdrijj^tfi 
this  rule^  a  bjuilding  60  feet  ibng,  or  square,t6quitfe's  ,6'nly'a'OT 
stem  of  iS  or  18  feet,  raised  m  the  centre  of  the't'dcrt^'ISl&^Tf^ 
and  17.     In  fig.  17,  the  conductor  is.  a  metallic  rdii^J'    ''^^'^"^^o 


^^^0,  feql^  ^i^  js^cA  SJe.sam/etime^  u§e4 .» )iut  ii  is  ^etiei^  wm% 
^i!?P5^§t§^  ^f  tiU^.l^ngth,  to  0rec,tii,wp  0^,1,5  or;.  18  1^^ 
p^eg  at  3^0  f(pet  icQip  Qixe  ^n4  of  Uie  buildmg,  the  qtner  a^^  the^ 
same  distance  from  the  other  end,  and  consequently  jSbjjIfeetj 
ly^r^^frpia  each,otheiy  fig*  J8.  The  same  rule  shquld  We  fol- 
lowed for  three,  or  any  greater  number  of  paratonjierre^  ^  ~  , 
For  churches  with  steeples,  although  the  paratonnerre  oii  the 
latter  must  frond  its  great  height  extend  its  influ^vce  to  a  con- 
ai^ef'able  distance,  y^t  as  nothing  decisive  is  at  prei^ent  knp^wn 
iy^ppii  e;s;periment  as  to  the  greatest  distance  to  which  it  may 
e^i^d,  it  will  be  prudent  to  consider  it  as  only  protecting'^ 
spi^se,  whose,  radius  is  equal  to  the  height  of  its  stem  above  ni6( 
iji^geofthe  roof,  and  to  etreet  other  paratonnerres,  on  the  roof 
iiself,  .^according  to  the  rule  already  giyen  (see  figs,  J9  ahi'SO), 

'    General  Disposition  of  the  Conductors  of  Par<tt6Mirres',  •  ^ ' 

^,  j^Itho^gl?^  t^e  nepessity  of  establishing  a  very  i^itlmate  com- 
iDQ^ic^tion  bie^tiveien  the  paratoI^lerre  and  the  soil  has  already 
Wi^vi:^p.eiit^ly,i,p^i^ted  op,  its  importance  is  sujch  that  it  may 
oj^,y(eil  tp  revejrt,  price  more  to  the  subject.  If  this  condition  be[ 
i^t  rigpfously,ob8eryed,  ^h^  instrument  will  not  only  become 
mijp^  ^ie^s  jp^q?Lcipus,  but  even  dangerous,  by  attracting  the 
hglitning  without  being;  able  to  convey  it  to  the^^grbund,  What 
other  conditions  remain  to  be  stated  are  less  important,  but 
nevertheless  deserve  atleotion. .     . 

^^5'i>||.^ightnir}g  should. always  be  conducted  by  the.  shortest 
ppssible  road. fi'opqi  the  stem  pf  the  paratorinerreto  tHe^^rciitnd. 
Q.jAgr^ably  tp,  this  pvinciple, .  when  two  paratohp^rres   af^ 
glijp^4;0ni^a  biuIdiBg^  terminate  in,  one  common  condiictoY 

te^h^J^  quite  ,siiffipl^  point  from  wl^ich  itstirknbliijg 

^vejgf^,):p  th^  itw:p  stemsj^  should  lie  ever^ly  an^  at'^qual^'disti 

^W5ji?fti^?^  TPSf '^-^^^^'^  them;  the  common  cpndut:tQr  aiill 
ItSihranches  may  be  iformed  of  an  iron  ba,r,  ol*  the  ^^tfeyim^li' 
sipns-ds  Ipr  a,3ingie  paratonnerre  (see  ng-s.  18  and lllj. 
^^t^ftg^e  pe  tfljcee  paratonnerres  on  aDUijdnig,  it  ^■ill  p6  prl)- 
W^^mmA^m:^^''?  cppductors,  fig,  ^p.  In  general^ esici); par/ 
-*#3^f?WfiTP.^^.''n«^.^^s  pne  cpnducton  . ;  .  ' ,"  ,;.;;,  L'i 
k^jV^|i^|^Y^i;  ^up^l^  paratonnerres .  be  placed  on,  a  btiilaidg. 

tney  should  all  be  connected  together  tj^es^bljshiii^art  ihtijiiate 
communication  between  the  feet  of  all  their  steiis^  oy  meaiis  of 
iron  bar5\(5ifi,tbli?  ^w^4i^<8psip^s  as^,  tj^ipsft.pf  |ii«,,Qa?idMctors, 

^         '^^H^Fhr  ■     •  " ■     ■■■■ 

_     LCI 

slSSm<$iffg|<ii  Vende^^^^^  it, ;th;qi^/i;iflipeff^(^tly,  k  ■c'9nduc- 
comraunication  with  the  ground,  it  is  p6s.*ii Die  that  the,  iiehtnmg: 


4E^^         M.  Gay^Lunkcm  €or^keiwii>f  iAghtning.       ^iHm 

ittay  abandon  it  for  the  wet  surface  of  the  wall.  A  fiirtlier 
motive  for  selecting  this  side  of  the  building  is,  that  the  direction' 
of  the  lightning  tnaj  be  de^etmined  by  that  of  the  rain,  and 
moreover,  the  wet  surface,  being  a  conductor,  may  attract  the 
lightning  by  preference  to  the  paratonnerre. 

Observatiens  on  the  Efficacy  of  Paratonnerres, 

The  experience  of  fifty  years  demonstrates  tHat  when  con- 
structed with  the  requisite  care,  paratonnerres  effectually  seciire 
the  buildings  on  which  they  are  placed  from  beiiig  injured  UV* 
lightning.  In  the  United  States,  where  thundeJr  storrhs  ^rcr 
much  more  frequent  and  formidable  than  in  Europe,  their  use  isT 
become  general ;  a  great  number  of  buildings  havis  been  stirtf6li/ 
and  scarcely  two  ai'e  quoted  as  not  having  been  saVM  frbni  the^ 
danger.  The  apprehension  of  the  more  frequent  fall  of  light- 
ning on  buildings  armed  with  paratonnerres  is  unfounded,  for 
their  influence  extends'  to  too  small  a  distance  to  justify  thfe* 
idea  that  they  determine  the  lightning  of  an  electric  cloiid  to' 
discharge  itself  on  the  spot  where  they  are  erected.  Oh^the 
contrary,  it  appears  certain  from  observation,  that  building^ 
furnished  with  paratonnerres  are  not  more  frequently  strhc'kj 
than  formerly.  Besides,  the  property  of  a  paratonneite  t6 
attract  the  lightning  more  frequently,  must  also  Imply  that  of 
transmitting  it  freely  to  the  ground,  and  hence  no  mischief  (?dli 
arise  as  to  the  safety  of  the  buildings. 

We  have  recommended  the  use  of  sharp  points  for  the  patA- 
tonherres,  as  having  an  advantage  over  birs  rounded  at  tiid 
extremity,  by  continually  pouring  off  into  the  air,  whilst  \ind^^ 
the  influence  of  a  thunder  cloud,  a  current  of  eleCtrici  n^at'tef  lii 
a  contrary  state  to  that  of  the  cloud,  which  must  probably  hkVe 
some  effect  towards  neutralizinsr  the  state  of  the  latter.  This 
advantage  must  by  no  means  be  neglected ;  for  it  is  sufficient  to 
know  the  power  of  points,  and  the  experiments  of  Charles  and 
Romas  with  a  kite  flown  under  a  thunder  cloud,  to  be  convinced 
that  if  sharp  pointed  paratonnerres  were  placed  in  considerable 
tiumbei^  «n  i^.ty  places,  they  woftld  actnalfy  diminish  the^e^^- 
trie  matter  t  the  clouds,  and  the  frequency  of  the  fall  of  light- 
ning on  the  ^urtace  of  the  earth.  However,  if  the  point  of  a 
paratonnerre  should  be  blunted  by  lightning,  or  any  6ther  cause, 
we  are  "not-  to  suppose,  because  it  has  lost  the  propeiiy  Mwe  have 
mentioned,  thartj  it  has  also  become  ineffectu^  to  pf^te/o^  ^*he 
building  it  iaiid^tendeid  to  defend.  Dr.  RitteliihQ.use  reliEites^.thf^^ 
having  ofteii.exaaidn^d  the  points,  of  the  jpar^tonuefj^^j^,Pl]|l|^f 
delphia,  where  they  are  very  frequent,  wiihan.^XQeJIant  i^lj^r 
scope,  he  has  observed  many  whoee  points,  have  beeniu3ecj  j  ^ut 
that  he  never  found  th^t  the  houses  on  which  they.wfereerpciffl 
had  been  ^triK^k  by  lightning  since  the  fusipu  of  the  p9inb»  .. ,  , 


:•■'■    •■    ■•        .    ■  ArticlbV.  ■     '-.' 

'  '    ' '    Reply  to  X.    By  J.  F.  DatiieU,  Esq*  PRS.  &c. 
(To  the  Editors  of  the  Annals  of  Philosophy.) 

GENTLEMEN,  JVbi;.  6,  1824. 

The  illustration  of  your  correspondent  X.  is  so  extremely 
apposite^  that  I  at  once  agree  with  nim  in  thinking  it  conclusive. 
I  suppose,  with  him,  "three  barometier  tubes  standing  in  a 
reservoir,  and  filled  alike  with  mercury,  but  that  one  of  the  tubes 
expands  by  heating,  that  another  contracts,  and  that  the  third 
toeither  expands  nor  contracts/*  But  then,  I  pretend  to  $ay 
(ip  defiance  of  the  odium  philosophorum),  that  if  this  apparatus 
be  exposed  to  various  temperatures,  the  columns  in  all  will  not 
rise  to  precisely  the  same  height  as  measured  upon  their  respect'^ 
ive  tubes. 

X.  idoes  me  too  much  honour  in  supposing  that  I  am  the  firsi 
w'ho  ever  used  the  fraction  of  the  apparent  dilatation  of  mercury 
for  correcting  the  observed  height  oi  the  barometer  :  it  has  long 
tieen  known  to  all  those  moderately  acquainted  with  the  subjectjj 
iliat  the  expansion  of  the  scale  must  oe  taken  into  account  for 
all  nice  purposes.  ^ 

i  trust  tnat  X.  will  not  wait  for  my  visit  to  the  Grampian 
Hills  to  disclose  his  method  of  detecting  "  the  most  minute 
impurity  existing  in  mercury  by  inspection  of  a  single  drop  of 
that  metal,''  but  that  he  will  be  induced,  for  the  good  of  science, 
to  comnaunipate  so  important  a  discovery  to  the  Annals  <ff  Fhir^ 
io$Qphj/,.i  ,  I  remain,  Gentlemen,  faithfully  yours, 
.   ...  J.  F.  Dakiell. 


M       ) 
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Article  VI.  ;    " 

-Atbtnmtqfn  new  Mineral  Substance.  By  M.  L^vjr,  JVf  A*.df  the 
-■'-'■   ;  Univerisity  of  Paris.  .    :. 

\  ,   ,  ,  .    ^o^  the  Editors  of  the  Annals  of  Philosophy) 

ybtr  will,  perhaps,  be  able  to  spare  room  in  the^ekt  number 
Wth€  Annids  of  Philosophy  for  a  short  des^ii^i^ion ' of  a*  new 
rfiihe^l  sub&t^nce,  which  I  propose  to  nadie  Ros6Utie,'in  honour, 
of  Mr.  diistavus  Rose,  of  Berlin. 

''iThecJhfy  specimen  where  I  have  dbsei-v^jd  it  belotigs  to  Mr. 
burner's  collection.  It  occurs  in  smill  well-defined  tmtislucent 
crystals!  of  a  deep  rose  coloui',  on  amorphous  greyish  quartz. 

*  W^eoaeurhdifftUf  inihewiihex|Hreft9edt)7dttr<ideA4Mr«Dimiett.«^ 
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^j\',\*». . 


Jir:\X4^«i^A;>^tt;^itt(r^M^^  ai.   pte/ 


J I  /ij.  'V  ii  :i 
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fi.j'jT.  ,' 
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The  form  of  the  crystals  is  represented  by  ifig..^,,  but.thQ  pl^tw 
ijaarked  g\  is  wanting  in  most  of  them*  There  is  .^  distinctit^na 
briftlant  cleavage  parallel  to  p,  but  I  could  not  find. any  otfjex. 
The  hardness  of  the  substance  is  about  the  same  as  that  of  jsar- 
bqaate  of  lime.  The  faces  a^  are.  dull^  and,  ^s  it  w^q,  .  hollojv^ 
toward^  the  middle  :  their  determination  fas^^be^n  deduced,  &<)i[g 
the  parallelism  of  their  intersections  with  the  fpce^  fi.U  4M  m% 
oth^ey  faces  are  sufficiently  brilliant  to  obtain  th^if,i(^cjdepv^j.Dy 
means  of  the  reflecting  goniometer.    From  these  i^p^de^qps,)/!!! 

well  at^ftom  the  different  characters  of  the  faces  a^,  i^,'  andfti^ 
OCCurrenQe  of  the  face  g\  without  the  edge  of  intersection  ofihe 
fec6&  €^  beittg -replaced,  I  was  enabled  to  infer  tha.t  the  primitiy 
form  was  not.  as  1  had  thought  at  firsts  an  octohedron  with  a.squa^ 


Kel^M  hes^^        the  ratio  of  13  to  29.'    Tlie  face'^^'is  oii  a^ccuj^^^ 
6f  TOb^tjaVallelifeM  klready'nientioned,  the  result  of  a  decrement 


4 


by  two  rows  qxx  the  angle  a  of  the  primitive,  and  the^  face  e  on 
account  o^^itMncidence  ohp,  the  result  of  a  decrei^j^t  by  four 
rows  in  brejadjlih  and  three  in  heighten  the  angl^  (?nV./ 

The  indLdences  I  hdve  taken  as  data  are,        .        , ,  J 

ur-'j    « -  ^        .  .      .J ' ' '  1'.'  ■u.,a/^  * 

p,  b'  ^_ 5^9P-40'-     p, ^*  =  112°  30'    •  b\  '^^^iy^l29° 

and  I  calo^iadl^  the  following,  which  very  nearly  agreed  with 
my  observations.     •         .  t    ,        ,  • 

^  -  ntn     fit   ^     I  *Jfk^  7'     -  .   '  r 


The  spec\npe,»,,comes  ftpm  Schnqebek,,^,^^^^^ 
ot  extreme  scarcity,  bemg  the  only  one  fever  seen  by  Mr, 


l%i4JS  Mr.  a»m^<)hmtyt  J^titrnkiit^  4^ 

Heulahd.    Ite  great^reo^mbtance  yfiih  the  idi^niate  cobalt  from 
the  same  locality  had  liitherto  caused  ifs  foein^  placed  with  it. 


Chemical  Exaimination  of  Iloselite.    By  J.  G.  Children^  FRS. 

In  glass  matrass,  decrepitates  and  gives  off  water ;  the  fine 
deep  rose  c(^oyr  changes  to  black.  "; 

With  horaxy  on  the  platina  wire,  and  in  the  oxijdating  flame, 
the  assay  dissolves  readily,  and  gives  an  intensely  deep  blue 
glass.  In  the  reducing  flame,  the  colour  becomes  lighter ;  no 
appearance  of  reduced  copper. 

nith  satt  of  phosphorus  on  the  platina  wire,  the  assay  dissolves 
readily  and  completely,  and  gives  results  similar  in  both  flames 

tW^hbse with  borax.  ^    '     ';'.'; 

^'The^ksj^ay  dissolves' with  facility  in  muriatic  acid,  ancjP,  atl6if 
eVtt|]loratti6n  to  dryness,  th6  residuum  is  wholly  soluble  m  water* 
^^'A^iHutefVagm^nt  digested  in  a  solution  of  caustic  potash, 
ii^'i'ili^' ofgkss,  evaporated  to  dryness;  redissolved^  and  the 
iflkiU  h^utmliled  with  nitric  acid,  gave  with  nitrate  of  silver 
arid  ^tiamonia',  a  brown  red  precipitate  of  iirseniate  of  silver. 
'^^Ahother  minute  fragment  gave  with  a  drop  of  muriatic  acid  a 
fl&el3!tr6  solution ;  by  dilution  with  water,  the  colour  disappeared. 
A|drop  of  the  diluted  solution  gave  an  abundant  pceqipi^te  with 
oxqil^te  of  ammonia.  m.    . 

'  Another  drop,  evaporated  to  dryness  on  a  polishpd  steel 
Bfade^  left  no  trace  of  copper,  ^    >/  . 

^ '  Arioth^r  drop  gave  with  prussiate  of  potash  a  yenowip3i^  gr^en 
Vinfc',withoiit  any  indication  of  copper.     .  .;,..; 

'Another  drop,-  treated  with  bicarbonate  of  jaqiiapxi|aj  $iia 
phosphate  of  soda,,  gave  decided  evid/ence  of  d>e^pp:^^fl(ie..of 
magnesia./'  ;/     \  ._  ,  ^  ."/!.,    ,,  ,  .>„."/.;  ^  . 

Thvespexperitnentsare  sufficient  to  show,  th^t.thci  jCfpiQ[l[psU]on 
o^'j^o^lite  consists  of  arsenic  acid,  united  to.  oj^idft  9^vC9balt, 
lime  and  magnesia,  ejcinents  whiph,  ^qcordipg/itp  .|PhiUips 
flVliiieralojcry,  p.  IT'S),  constitute  the  Ficrophainfiiac(>^ii-^^ ^U^-- 
mey.er,  who  round  their  proportions  to  be  : 

-^'  ''•^^^'lim6.;V.. .:..;..• ' '.,.:'54-6ii'  V"  " 

Arseniciacid '...:.::...':..•.'• '4^*^''    •'     • 

Oxide  of  cobalt.  ..:...;..;.;..::.;•  0%^' ' 


\, ,  't 


.Water.  V .:. .,.  ..•,*.•  .^--^ .  ^ '(^P'S?  v\  ev 

Thfywh^lp. quantity  of  Ro«flite  that  M.  L6vy  pppld  afford  me 
for  my  experiments,  consisted  of  three  or  four  minute  crystals, 
about  the  size  of  a  small  "^in  s  h^ad^  ^'o'that  any  attempt  to  ascer- 
tejh'tfte  relative  all aViti ties  of  the  ingredients  would  have  been 


tin    Oniherq^DmekirfUeBarmiuietinOciober.    (3D«k. 

absurd*  Judging,  lEowever,  from  the  results  obtuned  by  thd 
blowpipe,  and  the  appeamnee  of  the  precipitates,  the  respective 

quantities  of  magnesia  in  Roselite  and  ricropharmacolite,  in 
piopdriion  to  those  of  the  lime,  must  be  neady  alike,  bat  that  of 
the  oxide  of  cobalt  much  greater  in  the  former  than  ia  the  latter 
mineral.  As  die  results  obtained  by  M.  Stromeyer  do  not  well 
aceofd  with  any  probable  atomic  proportions,  some  error  may, 
perb^B^ihave  crept  in,  iu  the  course  of  his  analysis,  whioh  e^nen 
his.ackaQwtedged  abiUty  nvay  have  failed  to  detect. 
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ARTICX.E    VIL 


r. 


On  the  rapid  Descent  of  the  Barometer  in  Oct.  1824. 

By  M.  1*.  Moyle,  Esq.  /. 


«•       i 


.    (To  the  Editors  of  the  AnncUsof  Philosophy,)         <  r   . 

'  GENTLEMEN,  ffchton,  Oct.  S(r,  1 984.  "^ 

•     •  ■ 

Being  struck  with  the  rapid  descent  of  the  barometer  in  the, 
early  part  of  this  month,  and  its  accompaniment  by  a  ihundet 
storm,  I  take  the  liberty  in  sending  you  an  extract  from  my^ 
meteorological  journal  on  that  occasion,  and  am,  .  ./ 

Gentlemen,  your  obedient  servant^ 

M.  F.  MqYL ]fcj 
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-""■'•■•'        '    Article  VIIi;     •    •■■'••■  •'""i"<";' 

(illfaBniflfiwii.ejt  Nai^af  Architecture,  By0.iHftFr«$r,£aq^<FBi^ 

.V     '       rtoUhe  Editors  of  the  ilWiafc  of  PAe7o50»AM,)    ''c\.   T 

.  V .  i  I  :QBN!7LSli£N,  ■     Plgntonilt^  J^lhUiS^^im^  •  < 

'  i.5f  the  Anndkof  Philoisophtf  fof  October,  Col.  Beattfojrj'WlA 
his  usual  zeal  for  advancing  the  naval  interests  of  hte  Mvchtryy 
has  favoured  us  with  a  paper  on  the  experimental  ships  lately 
built  according  to  the  plans  of  Sir  Robert  Seppings,  rrofessor 
Inmati^  and  Capt.  Hays ;  ayd  has  expressed  a  hope>  that  this 
attempt  to  increase  the  dtock  of  cur  information  respecting  naval 
architeotUfBy  by.  facts  drawn  from  accurate  and  unquestionable 
experiments,  may  be  productive  of  cdl  ^he  benefits  to  this  imports 
ant  branch  of  knowledge  whicK  the  most  sanguine  of  its  culti* 
vators  may  desires  -  In  this  ho[)e  I  most  cordially  ahd  heaitiiy 
j6inj  and  so  doubtless  must  every  well-wisher  of  his  co^iM^ry* 

In  the  same  paper,  the  learned  gentleman  has  also  referred  to 
thfe  important^  subject  of  the  resist mtce  of  Jluids,  and' to 'the 
adVinfitag^s  likely  to  result  t6  naval  architecture,  by  the  itistitu- 
tJdft  of  a  jddictous  course  of  experiments  ;  and  it  is  to  (hirf  platt 
of  his  communication  that  I  Wish  more  particulalrly  to  refer  od 
the  present  occasion. 

Th^  prdtttichl  information  we  possess  respecting  the  resistance 
of  fluids^  is  unfortunately  very  limited  and  confined ;  and  consi^ 
dering  the  immense  importance  of  the  subject,  andtb^  intimate 
connexion  it  bears  to  shipbuilding,  it  is  mo§t  feingtilat^,  that 
during  a  period  distinguished  f6r  uncommon  experimental  acti^ 
vity,  scarcely  an  effort  should  have  been  made  to  plac^  4t  en  ft 
level  with  those  intfereating  departments  of  science  tci'VhIch  ft  is 
so  intimately  aUied,  both  from  its  interesting  practical  s^^Qea* 
tions,  and  the  fine  analytical  investigations  to  which  it  is  likely 
to  give  birth.  ..''*'   \' 

Had  the  subject  been  one  which  individna}  industry,  and 
talent  could  have  successfully  prosecuted,  there  eontbte  o^fi^bt 
but  its  complete  solution  wotAd  have  been  lon^itgtJ^^artiiifed, 
or  at  least  some  large  arid  important  steps  hiade^  towit'ds  its 
completion.  But  imfortunately,  for  the  sake  of  science,  and,  I 
may  add,  unfortunately  for  the  naval  service  of  the  couhtify^lto> 
this  is  not'the  ta^e".  The  problejii  is  ojoe,  in  ihi?  point  ^i^vlew 
in  which  Col.,  B.  is  probably  desirous  o^  001rtempli9.ting.rit/, 
involving  too  many  difficulti>ei  for  an  ittdi visual  t^'feotttfettd  witb> 
unless  thai  individual  possessed  taletils  of  tile  highest'  db^> 
uninterrupted  leisure,  and  the  necessary  command  of  money  \~^ 
three  elements,  I  believe,  not  often  united  in  the  same  person^ 
tifid  jas  the  past  has  not  afforded  a  fortunate  example  of  the 


Idnd^^^'imf  miqr  Alfolicrat  fear  the  fatare  mi\ltntA/h^.mfff9i^v^ 

'  'Thins  gteM!  ^€i)leta/  with  all  its  importet]3t|a^plicatidi^i.'«l«^ 
therefore,  alwhyit^Temaia  in  its  presexA  ihnj^rfect  «OQ^icmii 
tttflii^  ^b^  necessary  funds  for  its  :iave6(:igatioii  b^«{|ffor^f3^/i>7 
tbi^'co.tinljry'j  and  judicious  and  proper  persoi^  ibe 'SelectpdiiGMri 
iilf'lltv^s^iglitkmv  It  19  not  ind^  too  mtiehfor  itheyatobtiiQf. 
sbi|i^il<c6^itKy-4x!^^ct^  that  some  steps  at  kast  should  W;.tajj^> 
I^^atdd/)t8  €ompletioD|  when  heTeflect&ou  the  national  beil^i^ 
likelV  toreaiiilt  feom  it^  by  the  new  aspect  it  would  give  tpno^yiijt 
ti^iH>fakeeture,  and  the  itn]}ortatit  practical  ruke  that,  iimUl(iL  191901 
l^bdbly  be' deduced,  to  improve  the  form  and  the  sailiAg  t|4^iA 
ti^'  of  our  ships  of  War.  We  may  hope  indeed^  ft&m  .the<<Iib^i:Al 
»pitit  which  now  fltnimates  our  Public  Boards,  aod^irooi  ^tll€(^ 
T^tiena^  improvements  which  have  been  latterly  initroduAad  ktt^ 
otir  dock  yards,  that  the  difficulties  which  have  hithertOvU^ip$)iiited) 
the  march  of  this  important  branch  of  l&ttQwledge>  may  Jo^^i^^ 
srofl^clegree  surmounted  ;  and  by  a  steady  perseveranoe^;  tbat 
alPtfee  el6«ients  of  the  problem  may  be  cro\vn«d'  with-  a-pjarfiso^) 
afifd  satisfactory  solution.  .     ,  ^u.a^  4i 

'  'Iiy  speaking'  of  this  important  branch  of  knowle^ge^  liiWQitUb 
ilot=  be*  understood  to  overfeok  the  splendid  el&rts.  WhiphihaA^^ 
bdeii  already  miade  by  mathematiciams,  to  •  enlarge  land  leisJ^dO^i 
its  boundaries*  On  the  contrary^  I  caoinottop  muid!i/2adim;e^>ti^ 
fjftt^m^sf  'Of  that  noble  race  of  mfea  to-  iaciie&sej'OUJt^fiitoi&W'Off 
ihlbfmati^  on  th^  subject,  in  »pite  of  the  ck)iiid»jandttiffiou)^itl) 
which*  senrirowad  it.  Talents  indeed  of  the  ntos^t  i splendid bonietf 
Httve  'bi^^'cnglst^don  it;  the  most  beautiful  andlTariedhifid^ntf 
^iM^  hiiS'^b^eii  displayed,  and  tlie<  richest  treiauFes-  of:  analjiwic 
bi^n;Uhlbtded,  id  efhieidate  the  theories  whidh  have  li^aifsomj 
1$di^vt^^^id  adv'atie^*  Mathematiciaps^  kow<every;hjfarfi'jb€itr 
ftifi^ JTr^i^n^  ^ck  ^f  talent,  or  want  of  ardiipur,  tob  pur^uuditKet  (fkff^K 
ti©^*te%H 'ite^bearings,  but  for. want  of  e3apmitm9i(al  ffakjd^i^ 
^hi'6}^to^^gl'Otmd  their  inveistigatioiis.  It.cannotMhe>  090»fi6^ed^ 
that  there  are  difficulties  in  th^way  of  this. problem,} (w|^(^b,i|f^ 
cs^Hi^^k^te  heeieh>  however  refined  may  he. tt$  piincifljisa^/vor 
Bd^fW^'iiiaple  and  extended  may  be  its  >p0w«|Ds^  uitle^aetjf^^ 
^e)l?lpi^yiOui%  fbmishe^  its  properly  oorreatedelemdnts.  ,iWi(}|> 
tiief^id^'^^e.  tfattlhematician  would  be  enaU€kl  loinrojckjciwithJiusr 
Biikiie  ^tHinty  ind  ^doess  a6  distrnguidft  his  e^fiHts^iiifl{(SOy(ni»0{C) 
<^1iet<idi^|f4Yim6fit3 '#  phy^iical  scie^^  iN^otic£tn«ijt^tei^tth«9l! 
;dl^t'sl^b<iil(lt^'^ii«in''^^ttaie:a  ch>aractei<  isuitfeAiito  fti^«il^iMf«» 
and  scientific  intelligence  of  the  age.  No  longer  the  sport  of 
aioi^nlCSn ,g^0^^  if  rul^s  th^V :  Mif  be'  'c^fle'd. 

.wli«^^httva'ott6v4>t4ierMauthdirityfa^d  louinQAfoaaj  w^i^i  i^Jliat.,]^ 
imp%tf^(k  efkb<lriei!u;e ' has  afibrded,  -we  shall  -bee^^itii  gvadudihpi 


and  naval  arsenals  now  present,  we  shall  find  every  shipi^pQ^if^ 

Ii8t'tii£p69e^  for  w^ich  she  was  primarily int»nded/*1i:  ,oiof  rr-r'i 
<fWlth>  re^peoi  to.  the  proper  modeof  GQiid^»oti»g.>8{ich^e:iEf)9fiKj 
il^b^ '^^pposing  the  undertakings  to  be  saHcUop^dt  ib]/^:^thi$: 
A<dnii#^y^  one  of'bfaredook  yards  ^wouktofi  coui!se;4)^:teiWit^' 
ft<[>iii'  tlieintimefous^ttcilities  which  sucli  act  e^tabliishaifin^fHfi^t: 
a^ndk'  'But  110  littte  consideration  Would  be  neces^dryinctber 
didei^oti  of  the  proper  persons  to.  conduct  the  iii:^^Q9tiga^ioil!.i 
PfiUtkbl' knowiedge  alone  wouid  beimuffcierit;<norwwi4i  th^: 
hi^^t  tb^breticdl  ski/l  he  all  that-  would  be  requirfd. .  Th^fiw^\ 
T^m^^be  unUtd\,^^^ordialli/  and  harmouiomUf  united-  ,Prucl4^Pf 
muHimt decline, tke 'assistance  &f  thtori/,  nor  mmt  theorjf  iis4(ii^k^ 
t^*bt  taught  bftk^  lessons  of* practice  ;  and- every  ve$uhmmt  ^ 
dednte^froYfta^mde  and  as  extended  a  ba^is,  as  the  ma^ujtesicQih'^ 

mdePikkmmiay^^  proper.  .r.* 

i<I^  ic^tfuly' of  importance  to  improve  tothe  utmost  the. saij^g 
^Qdiftii^s'o^our  navy^  and  the  money  that  may  be.:b€^tow^d  0{> 
it,  cannot  be  more  properly  employed.  Atp^eeent  (eyiyf^^.ed^^: 
ddtermitiate  principles  ei^ist  on  the  sMbjeet;  and  y^asvpus.  i^te- 
]%i^t)^  prbblems  prdsent  tbemsdves  fbs  inve6tigation:<^!»  ita  lir^t 
dOf£si4&nition.  The^best  fi^re  of  the  bow,  so  as  ^o  uoHf^evtC^yt 
]^e)^«ry  a^tid'propenr  ipaltiyfordividiiig'th^^  fluid  in  iwbicb  ii^, 
]hove3'With->the  necessary  capacity  for  stowage^  has  oeve^.beef]^ 
d«i€^bnided9/iiOT  had  the:  figure  or  positionof  tlj^  ndiddl^^^pjbi^gj 
b^ndisdovered ;  anditia  not  too  much  to  sayi  $a  fsif  a^tj^^ 
{rtttcti^al^detailBof  the'suhgect  are  concern^^  that;^;.ttka{>|e^9Q|^ 
m&^mtcM  ia  'darkness  anidunnertftinty ;,  ajtid  in  d&rk|i?>$^i  9f^ 
UflOSt-tCLfnty  tbe  subject  mnst  remain- until  &ucb^Kp^riii»)E>nt%i^?^ 
ttndertabin.'  Some  experimental  attempts. ha^te  iadi^d*b^^ 
id«(i>^to('felttcidate>  the  problem,  and.  to  ,giuer  aooietikniiig  Jij^xA 
^cti'cal  aspect  to  its  invJeBtigatiou;  «but  ibev  btiv^ib^fm^^it^g^ 
t<ki»(limi!ted  oriconfined,  ior  too  little  atteation  faa^ifb^nb^^t;^'^ 
6n^ato)(i''o£itstiiios|b  essential  conditions*  >  :  .'.  r  Mt  ji^^fi  w^^^ 
'ioAfittiei^tsthe  ^enerkl  eiforts  for  impvavevoienti  tb^  ^jfi^x^opip^^ 
k]^>«lac«^  the  improverat5nt.of'th6  saiiiag^  <{iiaUUefi|<*^;P^,'fit^Pf| 
dPWikr,  atid'iof  the.vesseIa>of  our'ioei^an»tiI^{fndfl*i|]iejr<iB/§i^raf^ 
AiiUffcltiffiipbrtance.  By  the  former,  as  GoLonel  IBea^^y^bfLsJaditj 
CjOfifiiv ' observed)  >  a  cdony  >  may  ^e  cpnquer^,  f^X\  \ ^\  ya|u#^l^. 
detd^ni^ntlsafvedy  fay  the  celerit3^  of  .tb«{  ahips>ifti^'p}9y^d{^i%;(|^^ 


to  ixQprore  navai  arcnitecture ;  since  everyone  cunveTS2rot\ntn-tnr's(rDj«x''iriU8fr'0* 
iMre|^^i(£  tli^kiirodutitioA  of  <thb  diagonal  trMM^'Ihe  Im]^e4)iio\oyiftdd  dmkm 
rnAtm^  imttt  tli^  finfe daitii<tiC.  scifotific  \ iop^iovixQem.ip.  ouT.^ICf^fip^  f^f KifSVi 
t£py)|{hf]f §^ij^  t^«^  fhc  pti;qduc^oii  of  bipjpUoip  ^xperi^ced,  proved  the  tnitn  Wfhe 
observation  m  tne  text  i  and  nothin|^  out  his  commanding  talent  ahcT  ^wb  is/MSUliii&tk 
successfiolly  tosumiount  it. 


4At  Mr.  J%&  oil  tke  Ttmperahire  'tfHi^e$.         \^b^^ 

mHap^i  <^iD«ibined  with  the  proper  capacity  for  st^^wage,  is  Wf^^i^ 
lam  iiopo^tani^e.  At  no  antecedent  period  did  bo  many  8fai)[>$: 
inivfjgate'the  uncertain  bo«om  of  the  deep.  Every  natJoQ  almdat 
is  aibjinrg'^tria  maHtime  character,  and  the  sea  is  become  one  of 
the  high'  roads  of  civilization.  To  the  first  maritime  pebpte  oH 
earth,  the  improvement  of  naval  architecttire  addressee  }.t^lF 
with  pecuUar  toroe,  and  with  higher  clidms  to  attention,  {kikk 
any  ^her.  George  Ha AtKr; ' 
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Article  IX* 

On  the  Temperature  of  Mines.    By  M.  P»  Aloyle,  Esq. 

(To  the  Editors  of  the  Amiah  of  Philosophy  n) 

OENTLElfEK,  HMony  0§L  2%  I8B4j  [ 

•  l!^  consequence  of  my  havin;^  communicated  to  th^  Anrkth 
some  experiments  and  remarks  on^the  temperature  of  .mi|[i^faf^ 
invofvitfg'the  disputed  subject  as  to  the  natural  heat  of  thd 'In- 
ternal strata  of  the  earth,  I  conceive  that  your  readeri^r'w^ 
entitled  to  whatever  additionail  proofs  I  may  be'  enabled' ^t^ 
advance  in  support  of  my  original  opinion,  although  it  forih9 
the  substance  of  a  paper  read  before  the  Royul  G<edk>gica!l 
Society  of  Cornwall  at  their  last  anniversary  meeting. 

Perhaps  the  minds  of  most  of  your  readers  have  been  made 
up  as  to  the  probability  of  one  or  the  other,  theory,  de« 
duced  from  the  experiments  already  detailed  in  the  Annals^ 
and  which  have  been  tried  in  this  county  within  the  last  two  or 
three  year3,  I  shall  in  the  first  instance  endeavour  to  prove  the 
dubiousness  of  the  one  conclusion  in  a  tenfold  degree  over  that 
of  the  other,  for  the  high  temperatures  observed- atrthe  bottom 
of  mines,  must  be,  and  indeed  is,  acknowledged  on  all  sides,- 
amicfc  influenced  by  local  oauses^Doteasilygot  ridof;o^  illk^ed 
for;  whei*eas,  on  the  other  hand,  thelow  degrees 'of  heat  se'ifiet* 
limek  met  with,  seems  to'bebejrondthepale  of  nncertafnty^ljtrid 
if  we  'can  adduce  a  soIitieKry  instance  only  of  temperatHife  n^t 
^mseedingthe  annual  mean  oV  the  climate,  ^t  &  donbid^r)|bfi 
depth  betoW  the'  surface  of  the  earth,*  and  m^re:  pai^tfciittw 
M^eath^the  l^el  of  the'sea,  I  shall' -be  apt  to  infer'a-diffi^t] 
Higttvihoutitable  by  m^  opponents. '  •     »  '    *     w  -n  I>jia 

nl  woutd4uggest th^t'  ift  all  6ndedvour$  to-eflubM^e  this ^UllirT 
ject^'obrmsriu  objecit,  in  proving;  the  correctness  of  either  th^^ty, 
should  beiki  obtainiir^^  t^e  coldest  situaticttlis'pb^ssfbte,  inlfttod^f 
those  possessing  a  high  temperature,  for  the  presence  of  WdrB- 
men,^  fhii  boring  and  blasting  of  rocks,  the  burmng  of  oattlnes, 
&c^  togdlth^r  with  the  lengfSiehed  column  of  the;  ^tndsf^h^r^, 
must  much  influence  the  latter  cause,  while  no  operation  with 
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^hich  we  are  acquainted,  but  that  of  evaporating^  caAby  any  rpe«* 
9ible  chance  oontroul  the  first.  Hence  if  a  low  temperature  19  net 
^itb».  it  would  seem  to  be  a  more  true  criterioa  of  the  1  actual 
^tate  of  the  earth  generally  than  we  could  possibly  infec  from 
pcca^ional  iuBtaaces  of  high  temperature,  because,  werei  the 
Internal  strata  of  the  earth  augmented  in  temperature  according 
to  the  descetit,  the  emanation  of  whose  caloric  ia  said  to  be 
sensible  in  our  mines,  a  low  degree  of  heat  could  in  no  one 
instance  occur.  The  act  of  boring  holes  in  the  solid  rock  at  the 
bottom  of  the  mine,  or  in  any  other  situation,  to  observe  the 
temperature,  must  be  fallacious  ;  unless  the  hole  is  bored  to  a 
considerable  depth,  and  in  the  course  of  the  lode,  so  that  a  body 
of  water  shall  issue  in  a  full  and  powerful  stream  through  it.  The 
heated  air  of  the  spot  must  penetrate,  and  the  sides  and  bottom 
of  the  hole  soon  acquire  the  same  temperature  as  the  external 
walls  of  the  gallery  itself.  This  circumstance  I  have  so  often 
proved,  that  I  have  always  omitted  the  results  as  being  deceit- 
iul.  The  only  way  in  which  this  experiment  can  succeed,  so  as 
U>.  supply  a  true  data,  appears  to  be  in  the  manner  just  stated, 
with  the  proviso  that  the  end  of  an  extensive  gallery,  or.  some 
.Other  situation,  is  chosen  the  most  remote  from  auy  working 
.part,  and  far  beyond  the  perpendicular  from  the  gallqries  which 
lie  above  it  aa  at  A.  B  the  perpendicular  shaft,  c  ccc:  are 
various  galleries. 
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.  Now  if  a  hole  is  bored  horizontally  at  A,  on  the.  course  of  th^ 
lode^  and  so  as  to  allow  a  full  stream  of  water  to  pass  through  it, 
it.  will  be  less  liable  to  be  influenced  by  the  percolatioa  (S  the 
water  from  the  galleries  above  it ;  whereas  shouljd^it  be  done  in 
.any.  pail  at  D,  and  there  should  exist  a  solid  barrier  of  earth 
frpm  that  place  to  the  gallery  above  it,  the  water  which 
'lodges  at  the  bottom  of  the  superincumbent  gaUery  generally 
finds  its  way  perpendicularly  to  IJ,  and  consequently  must  brioff 
with  it  a  medium  temperature  of  what  it  possessed  before,  and 
tbatoftb^  stratum  of  earth  through  which  it  has  passed^  while 
ithe  water  at  A.  most  probably  will  be  free  from  all  these  olyeo- 
tions. 

Bearing  in  mind  these  circumstances,  I  shall  proceed  to  detail 
a  few  experiments  which  I  perfonned  in  the  |[>ourse  .pC^  the  last 


f4|^rns^i;9fipit!h^^u$f^^^  to  bavebeea WUst^^t  w^^Vs^^^ri!^! 
ii^.mj^^9Qtl?»  ^^ftfiR.tUat;  period,  whea.  U^is  pswrt^ba^T.cejS 
W0rk^ng^;and  dl  Helpw  was  full  with  water^  ^P.w  o^IJ.^^*jf-^jg 
th6.,i!vv^t^ri:^Vi?.:f^thc)ii^  in  depth  67°.  This  luiu^ha&^fl^^^j^^ 
rQljflci'ui's^'ed.  for.  ,many  months,  and  on  siukiQg.  ?►  SfgijfJ^Hiaj 
Ujfn^QF^el;^,  properly  secured,  as  in  my  fQ.nuer.^p^nroJ^jii^ 
tq.pceqi$eiy  the  same  depth,  the  temperature  was  fou^a  ^tqMi 
ojpiy)54°,  .wd  this  degree  pf  heat  was  uaiform  tfarojugh9ul|ip^o 
wat^V  Thus  adding  to  the  number  before  given  Ojf.tjje .  <H^q||Ti}J}fl 
niity  of  temperature  throughout  relinquished  minesj  ai34^.^^^Rplii 
ing  upon  the  grounds  before  stated^  that  did  the  earth  in  r^^l^te^^ 
possess  atnatuml  and  a  greater  heat,  the  tempj^rature  o^^4?ijQpup 
not  (exist.    .  ^  "         .  •*.  ,.un\  iiit 

I.  also  stated  the  temperature  of  the  water  in  the  tbef  tlr^ttf^iii 
Quisb^  mines  of  Herland  and  Huel  Alfred,  the  ff^foie.r^.^4\^?flji 
the  latter  56°.  The  reworking  of  these  mines  hassinpetakeni^a.^^^ 
artd  the  following  are  the  experimen|ts  made  on  the  ocQa^^qp^l^^ 
The  water  in  Herland  engine  shaft,  being  drained  20  f£^^)^9igaj^ 
below  the  adit,  making  52  fathoms  from  the  sui:fa.ce,.  w^,ib)iq0{| 
to  be  68°.  while  at  8  or  10  fathoms  below  the  ^uriaqe  or,^.^^^ 
water,  it  was  still  64°,  The  mud  in  a  gallery  at  this  leypLwj||,^ 
also  54%  whilQ  the  air  was,  as  in  the  shaft,  5S^,  ^scp^rjpd^;^^ 
of  this  nature  were  tried  as  opportunities  occurred  in  Ua^,^^icy|j, 
ing  "of  this  mine.  Few  of  the  galleries^  could  immeuia^e^  jakj 
penetrated  to  any  considerable.distance.on  being  first  'exff(Xf(ffl^^^ 
in  consequence  of  being  choked  from  various  causes  ;  bui^  ig^^c^l 
one  instance  was  the  mud  found  to  exceed  56°  of  t^mpep^^j^c^j 
wh^re  imn^ediate  access  could  be  had,  and  previously;  j^Oj  we 
approach  of  workmen ;  .while  the  air .  of  the  galleries  gen^j[*£g^| 
approached  to  within  1^  ofthat'in  the.  engine  shaft.  The  su^'J[k^^l 
of  the  water  in  the  shaft  gradually  increased  in  tenpjperEtlpq^  jUg 
if  descended,  so  that  after  having  drained  1,00  falhonaspf^ifj 
.it  was  found  to  be  66°,  while  at  10  fathoms  in.  dept^  ^P^i^, 
retained  its  former  standard  of  54°.    fixperim^ts  of  ^jfpcig^^g^ 

simils^  description,  were  carried  on  at  Huel  .Alfn^q  l^k^fef^^ 

.r^coinmencement.    They  had  in  September  last  accomp]^l||^ 

.  t(|V  draining  of  more  than  100  fathoms  in  depths  ^^^'^9'PStf^f5b 

tuhi^  was  lost  in  proving,  by  every  possible  method,  tl^e^i^^^^^l 

racy  of' the  experiments,  because  tney  appeared  to  dii^eir,ijig[^gg 

respects  from  thp.s;?,,pfH.erlapd.  .    .^  ;    ,,;  j 

Hu^AlGiredr  "S^'  formerly  found  to  be  at  all  depths  66°,  two 
degriees  above  the  water  in  the  old  engine  shaft  at  Herland,  but 
on  an  equality  with  another. 

«  i<fifi0f#,  ToLT.p.d4,  N.S.  f  Ibid.  < 
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Iptt^ufili^ feV^br^  9t</.  W0t0  tri^  m  0^ ittntkir  m^tim^  ih^wtm' 
^  -iQi^  b^  sinted/  attd  tbe  inud  was  ihirays  found  td»  be  Sv',  | 
M  watf  the  water  8  or'tO  fatboms  below  its  sttrftce.  '  Thie 
of  t^e  waler  fai  this  mi^e  as.  Well  ias  the  air  thyei^  ^!x6ebd:ed 
throD^oa^ibi  deacept^  beidg  only  an  incre^jae  of  3^,  althdo^ 
wati^^v^  originaUy  ^  wanner  than  diat  of  l^eriand/wbuie  ' 
iiitid  increased  10^  in  draining  to  the  same  dej^tb.    Tb<^ 
jm^fbr  ithis  appears  to  arise  from  the  rapidity  with  which*! 
I  Xlfted  engines  ruij^ed  the  water  !n  coi^parisoh  with  that ' 
e  btben    nnel  Alfred  doing  more  in  one  moxi^h  thlsn 
ihddid  in  five  or  six,  consequently  the  surface  of  the  .water 
in  ^' shaft  had  less  time  to  be  exposed.tb  tl^eoperatiqn  of  local 

^'jdBiUsed  two  holes  to  be  bored  in  the  lode  at  Huel  IVunmet 
tin  Inline ;  one  in  the  end  of  the  80  fathoms  level,  and  the  other 

a^e  94  from  the  surface.  They  were  each  two  feet  in  degth^ 
idt  SQ  situated  that  the  water  should  flow  through  them.  These, 
Hj^'iitere  selected  because  they  yielded  the  greatest  quantity 
ortrd^r,  ^d .  because  they  extended  to  the  greatest  dist^ce, 
a^d  consebiientty  tuost  free  of  all  the  levels  from  the  draining  of 
tiro*  water  from  the  superincumbent  ones.  The  80  ^  extended 
ii%ny|fikth,om!§il)eyond  ttie  deeper  one,  and  yielded  its  water  in  a 
T^i^  jjowerfui  stream  through  the  hole.  The  temperature  of  this 
y^ittt  at  the  bqttom  of  the  hole  was  only  52^,  and  that  at  me  J94 
uiidar/i^idailar  circ^  was  56^.  A  short  intermediate  gal- 

li^  Was  in  ftsdl^  work,  and  no  doubt  influenced  the  temperature 
Qrthe  water  in  the  one  below^  asall  the  water  of  this  gallery  was 
fdUhd  to  enter  the  ground,  and  doubtless  filtered  to  the  one 
b^eati^. 

Jrf  fhrther  proof  was  required  as  to  the  similitude  of  tempera- 
6^'^don  acquired  by  water,  it  may  be  found  in  Capt.  Parry's 
llfti^ttyage  to  the  north,  where  he  tried  the  temperature  of  the 
8|£  cK  various  and  considerable  depths.  In  lat.  59*26  he  sunk  a 
rejB^ieiring  thermometer  to  the  depth  of  2100  feet,  and  the  tein- 
pwiftufte  was  found  to  be  60^^,  precisely -similar  to  «'hat  it  indi- 
cfit^  at  and  near  the  surface,  while  the  air  was  53^, 

^flaving  now  adduced  so  many  instances  of  temperature  at  and 
mit  the  ^nnual  mean  of  this  climate,  and  that  at  considerable . 
d^^flftl\v W  J)do w  the  sea  leve^^  I  leave  it  to  be  confuted,  ot 
toTffii^e  a  clear  demonstration  why  tliose  low  degrees  of  heat 
s88MaBxirf.  ■ 

.  ^^I  am.  Gentlemen,  your  obedient  servant,        .   ' 

JVC  .OA,?.-  ;•*..„!.  ....  •...'.:•    ■  .w-  .,.  :  • ..   'i 
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U.  C4fmp9mu4s  ^,^£lvtMic  Acid  wth  Aeids  pv  JSdsUr^eg^tu^i 


•  •    .  •-« 


T-^irf  Iflhiarlc  fecidis  iSstragiuisbed  from  every  other^ty'its  gpoi* 
pehntV'to  combine' with' the  weakier  dcids  m  such  «  nittMefflre^ 
tketami'^Rrt  ail  bast>s ; '  stnd  ifaese  c(ympouhds  a^aia  Dutee'x^hli^ 
the  fluates  of  the  eleotro-positive  oxides,  and  foiiti  With  ^iM^ 
dimbie  salts;  These  pectiliar  «alts'Of  fluoric  acid  a'ndtbte  el^fo*-'* 
negative  oatides  are  farther  characiet^sed  by  this  citt5oin^tJ(fla#|> 
that,  n^rh^n  in  i  sitnilhr  degWe  of  fcaturatidh;  they  art  -pkrtfettf 
deobmposed  b^  ^ater ;  'an  acid  soltttton  being  formed/ tlf4iAeifa1 
riegatire  oxide  precipitates  in  an  insdlubl)^  stale,  eithi^  trAfe^*^ 
bined/  bt  in  unioh  witn  a  sibalier  quantity  oPfluoric  acifi;  Dmiyg 
tfaede  decotupdMtions,  a  portion  of  water  combhiefi  M/ith*{^ej 
steid^  cind' there  is  obtainen  in  fact  a  double  salt,  iti  which^'tirictepi 
acts  the  part  of  a  base;  this  water  again  may  foe  dispklsied^-fe^ 
any  of  the  liiore  energetic  bases,  and  a  new  doubte  dttltPW 
ftytthed,  ih  whfich  beth  of  the  b^ses  are  metallic  dxide^.  '  iA  d)l^ 
cases  where,  after  the- decomposition  of  a  neuti^al  Bttatdlby  ^Mi^ 
an  acid  iluatb  remains  in  solution,  we  may  temai^in^heilatlOT^ 
a  sttrong  tetideticy  to  form  oe  double  salt, 'by  the  ^trb6ttt«iti<m'Q^«L^ 
difflerent  basis  for  thfe  water/  Perhaps  a'  similair  propertyAay^ 
be  possessed  by  the  neutral  salts  of  other  acids,  which  a^'iflfft) 
glmifar manner  deoompoied  by  wate/:  it  is  not  tf>e  4eafeei^  hAtv"' 
ever,  witii  the  salts  df  antimony  amd  bidtnuth,  ftom  which^^attl^ 

Eodudes' ah  almdst  complete  precipitation  of  the  0.ttd*s;;.'i'WS 
iVB'lbng  been  aware  that  fluoric  dcld  In  union  ifcrith  kilifeftfoflWtf> 
adistinct  class  of  salts  with  the  alk<alies,  '6^dh  a^ pidbt^h? addb 
hatytes ;-  but  the  nattfre  of  these  compounds  hfeis  b^feii  Mth*tt{ft 
mismixderstood.-  *In  what  foHdws,  I  shall  demoiritrHt^^'th^ 
altboufeh  ch&tracterised  by  peculiar  properticft,  theytatc^'ftftfdMS^ 
menlii%awilAgoiiS'With  thefltiatfes  of  the-saline'bai^sv^*  ^j  '^bi^ 

A,  Ftuate  of^SHka^  or.Silicafed  Flmic  Addy^^m  iff^  M^ffp'Mgtr 
.  .   ,      .  ;       ".  tiomwitli  the  Salim  Bq'ses.  ,     .    ^,  fj,,;  ffohjjh 

TiheoipeumsAancdthafcaiheA  mid  iiutoia  hoidfha»B"bb6i^>ibteds 
e»6tiiig  togelhdr  in  /certain  (MDmbinationsy  faas.Gaixied*tlieiipfito>ioffir 
regarded  latSr'OQB^titutioQigy  wfeile  in  ithatisituaiiijdi^ia.daiikiblet  aoM|^ 
capablei  of  upitiftg  ^ith  bases^  and  forming  withythdhi  adhii»i££ 
compounds  to^whachl  lappiiled  the  iprovisiooyinamfi  ofiibi^silli^C 
catea. '  lareaUty^  howev0r,.this  oompbund  inusiibe  reg^ffdaddoq 
afltiate  lof  Jiilioa^'for.iiniclBa  ijt^undB«^a;pi(etas>it^id0oe]>V'OMi<^ 
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in  Hfbiaih  a  boHlbn  of  the  iilioa  is  Aeparat^d  and  replticed  by 
iOifi^  othei^  basis,  wbick  Way  b^  eilber  ati  alkali,  an  earth,  s( 
fUelllHicrdxide,  <>f  6veh  water,  it  is  inculpable  of  entering  into 
6dtnbiimikm>'^fth  a^y  oth^r  sbbMantd  eiccept^  a  tietltrkl  ndate: 
t  have  kept  the  gas  in  contact  fdf  manyda3rs  with  the  pulverised 
t^ftrbonates  of  potash  iind  soda,  without  the  slightest  absorptioti 
ensuing ;  and  a  similar  result  was  bbtained  with  liihe  and  with 
tli^Ml^filfbonates  of  ootAsh^  although  i  ^^pected  thatth^  Mte^ 
of  Oi^stallization  of  this  salt  nii^hl  hdlve  facihtated  the  combina- 
tioiii  On  the  cOnl^ry,  the  pulverised  fludites  of  the  'iikflli^s, 
^fli4lia>  and  meinllit  oxides,  even  when  Imhydrous,  insti^dy' 
llfeaorb^  g(Els>  and  become  satarated  with  it  at  the  eiid6f«f6# 
hlitim*  Consequently  the  fluoric  aoid  and  silica/  whM  jIbso^ 
eiMffl'  inlbepvopoHions  which  constitute  the  gas,  haVe^Hiften^^ 
denoyrto*  combine  with  an  additional  quantity  of  base ;  and  the 
I3N^  •of  salts  styled  fluosilieates,  instead  of  being  oombihations 
of:  ra  Aufale  with  a  silicate,  are  cookbinationa  of  fltiate  of  sHtsft 
with  tbi^  flutites  of  difiPereilt  bases. 

QMMiiiHiffeCompoiitiQn  iff  Flu^te  of  Silicak^^The  silica  preci«> 
pitltted  by  water  from  this  compound  is  so  voluminous^  and  H 
nlolfeover  so  decidedly  solilble  m  Wat6r,  that  it  id  if&poisibld  til 
Mudbct  an  analysis  by  this  process  with  any  degree  of  precision 
lie*  most  advantageous  method  appeared  to  be  to  pfeclpitate 
tife  fltorio  acid  and  silica  by  soda,  m  the  st&te  6f  the  diffleuitly 
soluble  salt,  and  afterwards  to  .Separate  by  doiible  deeom^ltioa 
t^  silica  which  T^uiains  dissolved  ih  this  liquid ;  but  tnis  prc^ 
Biipooft6&  a  knowledge  of  the  double  salt,  whicih  woidd  obyioiifcly 
fmaer  a  separate  analysis  of  the  gas  superfltious.  uAfiier  ase^N 
taiaing  tMs  ii^ecess^ry  preliminary^  I  proceeded  td  the  analysis 
iDvthd  following  manner  :  A  quantity  of  water  waS  iatpfegilited 
witibb  tii0  g^  until  it  bec&tne  oohVevted  into  a  thiok  cdagulum. 
l^lffing^  ^C' proeeas>  the  liquid  was  incessantly  Hgitated,  imd 
otlfia  >as  takta  to  prevent  it  from  ever  coming  in  cohtitct  with 
tfiili  oj»»dueitng  tube*  The  mixture  Was  now  thron^n  upoci  a 
filteir>!  Mdr  th^  silica  was  washed  Until  the  filtered  -  liquid  oeased ' 
to  tedden  litmus  pa^eh  Ignited,  it  woigh^d  1*863  gramme^ 
Nj6f:.trace  W*  fluoric  acid  i^  expelled  during  the  ignitibn.  '■  I^dftU 
aider  it  neeessary  to  mefntion  this  circumstance,  because*  Oay^ 
Luss^c  and  Thenard's  experiments  might  lead  to  the  supposi*^ 
ttWi;'^at'th^  iiitiba  Separated  by  Water  from  Ae  ga*  is  ih  coihbi^ 
nation  with  a  smaller  jpUDpbrlion  of  flubric  ^cid.  The  filtered 
iMd<IlqQid<  was  mixed  with  aai?bdnate  of  SdtSa  as  leng'aisjte«fi*er-k 
Veioiri/'  atf d  tbef  double  adh  which  predpitisted  Was  eallc^t^ 
UjfMTB  a^hkhmced  filtet>  washed,  and  dried  iti  n  b^anoed  plaiitnim 
dru^nid^  it  Weighed  8'd9  grumases^  and  is<  uquivaleht;  <  jbd^ 
9^9&iipetmm»B  of  fluoric  atid,  Mid  to  3*994  gi%mmes'of  si)ici»f 

Cvfdcri  wo  make  the  calaolation  from  my  tortn^t  nathber  fbif 
tttoilMiWciigkt^^  Aat  sttbatanoe^  wUoh,  'how«v«r,  ii  a'btfl^ 
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t^^Y^  .to  fliy  w?Pf .  .  T.lw:  ^Uca .  by  ))eifig .  thiiis  .Dombiw Ai  wMl 
p^^Jj^^f  zmpii  ww/nclpnly  readied  iwolttfclQ,;b!ifeiWf9wd»eai 
to  ^  9pn4^.9<l  .^  :^.t^  ^^  ^  .^uld  be  easily.  waaJi^c^jn^lH* 

|iji|iji|i  !^,  w^r^tyras  toi^eired  upona  fiUep^  aAd<waab9^.^jvb 
3^f  a{.^l[lJ(Bii  dis^Qly^d  i^nitrb  acid^,  jtbe:  soIi^tiiW)  ^ft»  »jeyaj|ar4ted 
|Q;[9^Wfl|^/:Ppd  tiie  r^idu^  was.dig^^ed  i»  a«id^at«ariir«tefe 
l^.^ailica^  >vbicb  qow  remaiaediindis&ok^^d^.  weight  I  tfter 
p^tiQi),  ,1-297  gramme.  The  alkaline  liquid.. fiUti^  Sx^mMhi^ 
^cfli^  fit^'V^ff.  ocua^sti^d  of  a  mixture  ofcarbpoatei  apd^fiuatNtrfif 
i|i^fip,  it  wa&..^atujpate^  nearly  but  not  c^inpleKtety  .Wilttiiicel^ 
\4f  9^^  enrapof at^d  to  dryness.  . Th^  objectt  0im>%  H^ndwi^  it 
ly,  i^ei^t^ai  wa&.to  ayoid  the  possibly  dissipation,  of  JworiAlwttd 
*,„.!^M  tjie.  §if apprat^oa,  Tbe  dr^uaaiss.  was  trea*adv!«dt^\Aw»- 
^eip^alaohol  and,  acetic  acid^  in  order  to  exftmotttbe^sligAt 
i;e$^dv^, pf  c^^rbonate  of  soda»  and  ,the  fluateof  so$iak g^iditei^y 
l^^jneaQ^u;^ Estate  of. purity,  vas.ignited'  .U^ift^gbed 2^12 
grammes^  equivalent  to.  0*787.grain!iQe  of  fluott4.'aci)dv>',>  QetoaiDe: 
a«^nt)gf  1^  wh^tle  %auc  a^id  amounted  i^)^  li:0S3.)^^i'i8l7  s' 
,^'^4 ^fai^m^3>  which  had  beea  comim^  w4thi^'i@^<  gfiafconas 
/pjffSili^a.;  t)^  i^,  in  the.fluate  of  silipa^  iOQ  parjbS|Of  flileric  wAA 
^e.coinbinediyitli  144*6  parts  of  silica.  TW  i^tiplMe^naftx^pitt 
^^^1fJ?s€^fntly,  shown,  is  not  strictly  ftcci|r^te#  lytft  ifc-m^  aulifc- 
fa^n|^^ppr9:pmatiof)  tod^ioonsjtxate  jbhaitia^tiuis  i^afl^^cK^dl^ddie 
/^9i]^i9  [^{Q^ight  ;0f.  t|>e  flupric.acid>aa4atbe  alon^o^^wi^^feftfitiik 
.^ij^jthe  ^amQ  xj^iw  w)iieh  it  b^s  tq  that  af  ihi^  cbabsaWfiril 

jG'iiWfC^ii'i^?  objects  i of  t^ia.aimlysiai  was.to  a^cf^s^iijthesinaif- 
I^Uc^ifisiti^  vvi)ich is, separated  from  the  g^;)^y[)tbi%  liotibMi 
^,jb^4^t5j  hf^  ^:  POf^sideraWe  q^^tijty 'Of  thi*  »fi^fctbpifledh1i* 
^'^W)]^;)?*  Jt*^'  Wftter  employed  ;in,  washing. utapi^fi^idJB^iWl 
from  placing  any  confidence  in  my  direct  experimental  results. 
li  ^^4  iXe^fmrnyAh^^i^i^rUy  the  liquid  wiiidi*T«§p«ttlt8li  iqJteta- 
iieibl»slyjfrom>^  saturated  aqiieofisr  sohnion  of  ihb  ^as'^'  ai^^^i^^ 
^.Vlbte/tteii  frq^^  x>f  its  Q^mpp^jfiiwv  wijtl^  tj^^]^^ 

^^fil^^P \t.;.wo^W..b€j^i5iasY  to JnferMthe  amauni  crf^sfliea^wMciudfi 
jdauiMftt^. ./'If  thisntiatridbe  a^GCtiratelV' ds^tOftttied ^itil 


-«dn«Sn'*^fAym^'to«»^trafc6  of  thie  same"  cdhipbtind; 


andbarytes,^^  |t¥8¥%fiiM^M4iito;9d^^9«d^^ 


faottfa»je»tt«ribfe*»of5  tW  ptesynt&6f  the  ffiskflv^'sillK^.^  ^V6ii^' 

^'tntl+>tlU^s'k  converted'  by  the  action  'of  ^itef  ttiW^tf  IftfuYA 
«tta,o&'Whi<^blh0=flttorieacM  and  sirrca  e^iist  in'fHfe'^4\r^ffii^^ 
tfve.j^W^dMii^n^  a^  ih  the  itisoltible  double  salts' oVfluJiHb  wiM 
feaftw|eji-:Jwitly^pota«h  or  baryte«.  ThfsprbpofttonJ^W^  witfHj(S 
4gttte)M3i2el^d«liioostrated,  is  iscrch,  ichnt  one-thti'd  df  tfi^im^ 
isitepiwwfcd  tfnd'  replaced'  by  Water.  It  is  obividus;  "thfei'efWW^ 
tli4tPtbij|  itcAS'-cdn- be? obtained -pure  only  when  ooncenirati^d;^ffl&l 
IdiiMl^tiibtoportion'as  the  Altered  acid  Tiquid  becomes  dilfiterd/tii^ 
•gteatetfWm  t)fe  th«  excess  of  silica  which  it  will  hold'ini  isolntiotf. 
U  :JiWri»whgf  tlii§se  experiments  to  have  demoristraled^  ISfr,  ^ift 
Hi(>fthd^^yeius^'SiRtaiedJlu!of4c  acidy '  the  deid  and'  sftfetf  ebHiiiih 
-MM^ffkbmMt^  6f  os^gen^  that  iSySxifoms  of  dcfddr^  iotHliMiS 
Jri^^2ttfkb?«ii^5t7i^^  &7id2dlyy  Mat  in  m  format^^'d^^^ 
^jhkid^iBU^i  oi/ie-^thitd^f  l^^^  add  lostesifs  silica y  Ma  ^fH^ 

mkdikt^th^m^;  tk^ti^,  «^'««^  compOBed  of -9  aVom  oftiydftrik 
^mdaiMand^atomoffnateofsUiea.^  •"'::? 

=  WA^  -tbsoi^bs  this  gas  at  fiiHst  W?th  ^reat  avidity,  but  fli^'p^O^ 
«wwte8jBotoed*mdi»e'aild  wifOr^ t<»dioos,  m  proportion €l« the^tniiblJ^ 
fitysofi^lhb  liwoi*  id  lesaehfed  by  the  depo^tioli  df  silicat.  '  dh 
Ifarpcflringl^^h^  ga6  a  ve¥y  smfeU  quatktity  of  water,  0^1885  Igrt^sr. 
-iftifftidmall  %8(lan^>ed'  glass  vessel  ov6r  nierfeiiry,  1  fotfrfdabftt 
^^iAt48'l^oura  <el!^{)^^  b^fere  absorption  had  conipl^tel^  6ek^iit^« 
JiiBdd^ii^'^eftl^ely  lost Hsfluldity,  and'  smokfed sKgmlV'wTjt^ 
ttdtfbs^dMtb  %^k  dir.  •'  The  increase  of  wefght  ^s  O'SSB  g^tb^ 
consequently  100  parts  of  water  are  capable  of  abJstJfbiS^  lj4j3N5 
j^s-wtlKi^^fMgi^f (U^,  or;  by  abstmctfAg  th^" 27^*66  pirirtJ^  oTffilica 
4riiioli  sa^di^iioMted  at  the  inbtaftt  ofthe^bsbrptJotl^  't  l^d&^d^tib 
«ff4h8iirqdleir'ftci4;  '■  I  haV6'  toade"  many  atteihptik^  but  u^s^ubce j$^- 
fioflj^4l9(«>bl»fnnhe  tfeid'in  >its  highest  degi^6  of  cOtiiUbf^6U^, 


T«^<M7*'f  s'stotps  01  oxygei  (^auu)  ^  orj.     xne  compouna  ot.  yuonc  aaa  ana  mx 
adiisbU'AftidMlie/iM/^.  jtf tilJtti^  add  a:nd'bA8e'icDi)eal^'«^2if  qU^^v^ 


'titrftj^'ic,  cotitainbg  no  water,  except  til^  quASftil^  iVi^iobi««tii»4lfi 
part'- of  a  base.  Thud  I  have  distilled  the  ftlicated  ftuatci -^f 
barytes  with  concentrated  solpharic  acid,  but  there  wa*  ^iii^-r 
gaged  at  the  (tommepcement  of  the  process  a  large  qa^tiUpmf 
the  gaseous  fluata  of  Bilica^  which  gelatinized  m  waUr^  aoid 
toward^  the  conclusion,  there  passed  over  an  acid  liqutdi*  frbioh 
consisted  in  a  great  measure  of  concentrated  fluoric  aeid«  ]^ve^ 
the  silicated  iluates,  such  as  those  of  copper  or  nickel,  iwhiqh 
contain  much  water  of  crystallization,  afforded  similar  v^aultB. 
Jhe  diiqte  acid  may  be  concentrated  by  evaporation^  but  aft^nat 
attains  a  certain  degree  of  strength,  it  begins  to  evaporate  in-aa 
^qual  proportion  with  the  water :  it  may  alao  be  conoentraft^d 
over  sulphurip  acid  in  vacuo^  but  long  before  it  acquires  ^ib^ 
^bove-mentioned  strength,  it  evaporates  along  with  the  wai^, 
and  corrodes  the  receiver.  The  best  method  of  obtaining  tins 
acid  in  a  state  of  concentration  is  to  add  finely  pulverised  si}i<}a 
in  sinall  quantities  at  a  time  to  fluoric  acid,  diluted  w<^  («^«q 
or  thrice  its  weight  of  water,  and  artificially  cooled.  It  dissolves 
the  silica  readily  until  it  attains  the  composition,  of  th^  Ui|«id 
acid ;  what  it  takes  up  beyond  this  point  is  immedial^ly'^  aS»r*» 
wards  dissipated  in  the  form  of  gas. 

.  When  the  double  silicated  nuates  which  contain  water  of 
c$rystailization  are  exposed  in  a  glass  vessel  in  so  high  a  t^mp^r^ 
^tgre  th^t  tt^e  |luate  of  silica  begins  to  be  expelled,  there:  as 
pbtained  a  white  sublimate  which  might  be  readily  mtstaken'^r 
$.n  apamoniacal  salt,  bnt  which,  when  examined  .by  a  ini^p^ 
fiicope^  is  found  to  consist  of  transparent  drops.  This  liquid imy 
be  distilled  unaltered  from  one  part  to  another  so  iMff  tiA  tbe 
YQSsel  is  filled  with  the  gaseous  fluate  of  silica,  but  ii  £$fH0ait§ 
taHc4  as  soon  as  the  gas  is  replaced  by  atmospheria  oirv"  It 
requires  a  pretty  high  temperature  for  volatilisation.  ^  ^  i 
,  Thqre  is  a  particular  degree  of  conoentratioii  which  the  Mquid 
acjd  uniformly  acquires  when  exposfed  fpr  sonie  time  toitfa^iaiir  ^ 
'^hen  weaker  than  this,  the  excess  of  water  evapovMa^^^li^l^l) 
titronger^  it  very  rapidly  absorbs  moisture  from  the  admosplw^. 
In  a  teitrperaHnre  of  about  104^,  it  slowly  evaporatoa'  wuhnfit 
leaving  any  residtie,  and  towards  the  conclusion  of  the'fVM^dm* 
%loti,  n  dfeeply  corrodes  any  glass  vessel  in  which  i1?  mtfyliavQ 

'  been  kept.  .....'  ji':lq 

The  aaseons  fluate  of  silica  is  rapidly  absorbed  byiiaioihpl 
\/titiif6tifd^c5bttiposili6n^  bot  MS  soon  as  the  liq^uid  beeoma^nt^arly 
s^ituii^t^d^  it  stiffens  to  a  clear  transpareni;  JeU;]^.  -^Tfaf  tdls^bol 
vt^eti  sattirated  contains  more  than  half  its'  w«r^btof"tli^g^^ 
tttid'has-'^ari  od^^iir  'of- ether.    Petroleum  also  absorbs  th^i^^s 

;  ilnl!UeVi>d;i  but  onJjr|j);€rmali  qnantity.  ^^^    -  '^  '  J  ^  «i^^'i 

The  liquid  silicated  fluoric  acid  combined  wttfr-  all  'th0>baeas, 
'^^itf6tm'yAait\iem  fietttKkt  salts:  I  bave'subjeiit^di  &i>a>T^- 
lar  analysis  ^  i<mkh  sf^lt^  ^  pptaftb*  Aod<l>  wyteVi 


l4>r9{]drl»Qb9it.  I  believe,,  therefore,  wjB  m^y  cpnclijrtj^  1^2^^;  ^1^^ 
-4w)>}9^to)^}>tatfived  by  %aturatiQ£  b^ises  with  thi^,a9|i^  j^c^^s^^ 
i<aiqabgow^  oaQ^titutioa, ,  I  shall  n^re  (State  the  4etam,DJ^.ihe$ie 
bwialjfftftiv/  Xh#  wMy^^*  of  thq  $alts  of  iiq^a  8^^f|;J)^.te§^re  the 
ilmM  €4ftily.0wwte4,  and  afford  the  mostdeipi^j|/^,r^3^Us/..  „  > 
M^^iliijfltid  ^lu^tti^Sodia.'^a.  100  partSg,  de.cQUpospcI  hy ^u|-, 
/Iphtwic.a^d^  guve  74:85  part^  of  sulphate  of  sp^^rjFn  ^?;j3^f  p^is 
. -i^fijua^a* .  Th«  ^ujph^te  of  «pda  dissolved  jnjvat^V  witwiffcleav- 
.Taiig2toyi.residue>  a^d  was  exactly  peutral,  £,100  paft^  a^^oly^ 
(i^iibc^kQgvW^r  .wera  slightly  supersaturated,  witn  c^rbpi^ati^/of 
biM^i'itfi^  the  liquid  was  mixed  with  f^n  e^Qe^^ii  of  a  solution  pf 
^4l^b9oa|e»ofi^i9oi^  ami^nia,  Th^  wb^le  was  now  evapQrat!e4 
.ipiM  tba  ^tiwooi^..  was  es^pelled,  and  the  silica  w^  sep^r^l^d  in 
<si^tjmfii»|?^i  wbifsb  b^s  bean  already,  de^pribed.,  \X\i^iw^A^ 
i{9Jk«r.bi9kig.,igpited|  31*6.  c.  The  altered  ftlkaUnp  liquid^  W^ 
j^fRapQcated  nearly  (o  dryness  y  the  e^c^ss  of  jparbopate  ot  spflc^ 
aiYAi^^^natniatod  with  acetic  acidt  and  th^  acetate  of  ^9dj^  was 
bsf^rated  by  alpphpl.  The  4u^|ie,  of  soda^  isolated .  by  tbis 
-'9Di$anf ^^jiivaigbedi  after  ignition,  Ij^l.j^arts^.    As  32*844  of  sod?i.as 

eqi}ivalent  to  44*2  of  neutral  ftufttQ  pfso^a,  aqd  a^  44*2  X  ,$  r= 
i(J.^:^yit.fQU0w«  that  ia  thQ  Rouble.  s$^lt  the  spf]a  if  a$8^9iate4 
-ilK(tbibliQi^  ^  mm^h  fluorio  ^^cid  as  i^  requisite  for  its  i;iGutraIi;(a<f 
<^(ti0ibi>  It;i^. impossible  by  this  analytical  prgcjess  ta  sep9»rate  tfie 
Kfiliea^' wmplet^ly  5  henoethe  quantity  iiidicated  by  the  /e^geri^ 
-qttioAaVn^ijilt.isi'^ways  rather  ]«ss  than  the  truths  whjle;^,  on  the 
YMHlraryi  that  of  tbe  flufttp  of  soda  \^  ^lightly^  excess,  ,. 
iidt  Silif^d^mtfi9fkfir,yte^^w\im  igi^ted  ,iu  a  g^s^  x^^rt^  giyj?§ 
<ij^.tKf«)9  «f  (ba  ^yilMiinate  already, mentiQp^49  whicH  c9ip§ist§pf 
v^lwal»|i^MpfH«fto|:i9'ted.wi|bh  thi^  «^ci(J  g^s,  ,The,expp}le4  g^.^ip^s 

not  Qorrodegli^siy.  and  ^h^^efore  coqiaips  no  disaqg^ged J^^ifP^rlc 
bjw^.'^.iiid.iQO  pi^rt*  of  the  salt,  ip  twp  ^uccfB^^ive.ejjfp^qfP^nts, 
I  \&^iUiWxm^m$  62r26,,  aud  62-26  part?  of  flpat^/o/j Jpa^-y tes, 
uQapAf^^gtmmY-  Abe  fluatQ  of  siUi;a  which  l^^d;  b^e^  lexpeU^di 
.sa«ri^teA>  toifrpip.37.74  tp  37-75  p^rts.  .6,.  WC)  .p^rts^VAfW^Sa-' 
Jip0fe»«^  l^fiFM^bu^ic  acid,  gave  82-933  p9^rt^,  of.  (g^^fl  ^uljphi^ta 
-flfi^Jtoiyteilrf  L- » •  . ..,:  ..;/,:' vM^.i 

pburic  acid  into  78*85  parts  of  sulphate  of  potaslf^^i^;:  ^-q^4 

lo&iSSi  f*tls  .«rf:#Mlpfeateiof  Umftij^nfJ  by:.«^n?fig  rfgJjii^flft26-2 
,8pgrteli6fofl«<aJlia //of  Aitffe-  Both  tih^e.q^a^i^^t^^^^ejpfi^^epj;  26*4 
aqj^xttJofeiftoiittej  pf'Jipp^j,'     IQQ  parts.W^PivVn9j9BE9.r^g^f.,^J^ 

parts  pf  oxide  of  lead,  cpy«cfidi.wi!tih;r^.;Pqi?Al,  q^^nl^i j;y.  .p^.^Jie 
tg0aridei'lintlr}ex|pp«»e4  to  ^'lowred  heat.-^  The  mixture  fu^d^  iind 
-ugaT^off  I6i25(j^i«t8^pjf{  iraten .,  Coiweq^eRtJy,  thjis  sajj^^pjpiiijli^ins 


4»  mBefmlUkS(m<XlmitM^iak  pMii 

eifXb0i0dfit{)dsilloii'i0f£the9e  <AMil^'8dt»^MiiQrdslkiHmpld)eaDf^ 

If  t^^Matifdtt'of  gmpMhiJiite^of  pfiotesfa'  i^  sediibe^  digartficDwithca* 
miidi  «fli^^tiRUB'fti)AGiMt:tOi«ataraite  (t}ieBxi3e8»iof  acid^itlbim 
«to^6A^*ii:iir  MtdveMtkm,  iaftNi<b^cdiiieQialki|lHK  -^ilEUiiffent 
lio|i/4lOlil^6V«^i  li^f^firartiecectsidlied'  HtbeAy  by^e'-McMAiatk^ 
excess  of  acid  iH'  the  saSti  ift  exsetlr  stiffiaienttb  foist  a^faUioBliBd 
fH^  of  {>0te8b^  <iri  isodd  wftb  OB644alf)i]£>li;9  heatml  jflMtai  in 
^plArtictay'  tbM^ote;  is  itibiesibe&n  e<te»bttBa>  i»itfa  stftoa^tiiMe 
^Mble  4ftUl  ^wiiflfpitftl^^rfv&ilet^e  odiepkadfl^^ 
^H^k  t«%imik'iti  ibid 

HdiMou^'^'Zkik^  hidi^tf^iiy'Aiomn^itkiBJb  ai  iimiiaff  ichangelib 
jU)^kid^tip6tvtke'i»:id  ftdatea^by  Ixteaio  wdLi  ^i  onitKhg  sdl^ 

4ttd  4;biit#r^4a((t^>  'M^hit&'in  inofAim^taneei^  iesn^abr^[^8ii#- 
^gt^^:  f)mR  ^tbaft:  6f  «t«ai»  ofi lartarv^  Thef  aUTediaablteHiB 
^^Spefi9iik^fit^^t€^m  kuttibttb  <rfft€drar8'Si0uible9dJivii4iefa^ 
-#lf^r^difQ^ld^  gdtblli  4id«s>iil4ifoh^I  l6iiiinl;wsn^ithow9fi{Botadl, 
^^k&p<Udiiaj'  Wyt^^l  iim^)'  iumI  ^ttris;.  tMony^caiiltsinfivitilntx^ 

tbmtlli^  tfa^lAliinMl^go  «tebo^p08ilk>B$^aea]i8ifliiatsi#f  ^sSm 
eing  expelled,  while  a  neutral  fluate  of  the  stroiinBilbflaB 
^^MHa^^  'tf^tm '  stt^  koatank^  iiiilfiter /dfjetystaBiastionp  i^firiises 
*^P^c^i]%>1iH€h<1ib&^iia^i  o^j^siKeal  aiRii^eB8i9i»^aiBed;ps^ 
Mi^WH^d^  mpAAj  ^mieb^^^AxiXfm  ^4^  itfhhr^  ji%)DNte baiitfaL 

9(^§Al&ii!A§U^iinky  ''l)i6^d%<JetmiMd(i^  iitatm^  lAieiksdtsialoag 
^tt^^^HMe^of  ^I^V^  ia  wlachr  Bkp0BiBenfc>liK|»cis3foiiHid9«i 
4^M^  ftfi^K^CB^dlNft^  «dtMe.i  • '"HmidoiBpxiui^E  is  jsSifea—ltft- 
4ill9''iyj$^^khi«4t<ib(9d^ilfM^  tai|i|ieti*qrvlJDBkl*BA 

dmi)Ae^^4i§ftey  >  ^p^j^rtie^lj^  %ttfiv  ctke  vin^ifedisnts^dta^i^ipMr- 

.  (£i9%fi  1t^s^^^»Ai^BdU^  ld«feaeidcKrbl0ifi^tH(ur8baiUi)fiihni 

decomposed  by  alkalies.:.  Tb& aUfiaiiiie  salts  are  decomposed  in 
such  a  manner,  that  the  silica  is  precipitated,  while  the  acid 
with  which  it  ba<'^  been  combined  remains  in  solution,  in  the 
state  of  a  neutral  fluate.  From  the  earthy  salts  the  earth ,  is 
precipitated  in  the  state  of  fluate,  mixed  or  combined  with  the 

*  This  term  is  applied  by  Berzeliua  to  certain  compottnds  containing  water  of  crystal- 
lizalioD,  which  lose  a  determinate  qnutity  of  it,  but  not  the  whole,  when  exposed  to  a 
temperatnre  oonstdeiably  under  218^.  Thus  citiic  add,  sulphate  of  ammonia,  oxalate 
of  ammonia  fiitiscerate,  when  exposed  to  a  low  beat,  losing  by  this  treatment  exactly 
one-half  of  their  oombiiied  water. 


ilfaiD^ithatigMid  »aBrinn^ii[taRiIUi0^  iFrMlfiAd^s^ii^nrfr^e 
earths  proper,  and  of  the  metallic  oxides,  the  .baaf  ii(j|tednb 

acid  remains  dissolved,  in  combination  with  the  alk^iv:)^fiivaft 
^pi^sBtUs^  iDflMdlifetiiMeat  aee  f^dbkhle^  m  ititt^omhi  ^at^fatterMltte 
jbi^iiko&t^mnis^^afri^d  dowa,  b^'^llu^  atlit»i^)iW^fa'til«6cdul• 
ta>iiiivfljQ0it«(ii)  of 'thiBse  8ali»  nare  iHi^^x'^Mif  »ai  kssiqfuafititjr  tf 
andl  thahi  m  iteqaisite  to  i^ire^ice  oooiplalC)  deooslposiMK^  |teoiif 
4iw«iibid£llt8  anB  ipii^cipilBtedy  i  tiuit  t:I  ,asa  iniMMrtiiins  wbellite|^0te 
siiTmixtatessofisiHia/tridirift  sJnfafinato^Konacntual  ftnQtiboift^i)^ 
JRilicilitfas aamfe iiasa is'i^faarQdjbct  v^/lo  ^80)79 

ni  lolBB&tioaftfisrl  pildpareidctbefie sldGb9  by<.diflf4f]i%gt»^ite  VKf&A 

,BMriirl«ataf«t6di:  jtheL  liQhiiioi^^tfmslt^ 
staibfiantiiira  (flaif  ^ttnuBi  ichpa^l^^  landj  ailowe^d  li^n^stoUl^e 
aifa|»ieifen  acBord  in  a.*teQBeffa*iureub«^f!rtea^6^^Md.^8^,i.oW^^ 
the  gelatinous  siliott  oaiimi  fitt^hiha^  b^dPf)|^9tt]iiit|i%cQJl|^h^ 

^diteiUtsLboffom  fiEomiilbBi  Iki^  acidi  ndWunigtiQ^^ti^^ 
anaflsiidiBinxttBceiitiiatioii»*-t.Thlb  «flU6#fi$  of  wi^  m^fi  Q^lfdli^ 
aii(Bredeibif/tte  additioQiof  taitfelnr^  dsopsftef  ipm^!#iiftP^Mili^<|ti^ 
«|lielixfAponndttJiii8/^f<teiocd  isjVolMiUsed  btr<Ab^s^^fi^f|t4«%- 
IpaniBonjiatthe^rorDQL^df  gasii  •  j^iodpiftfiid  4(^(4o(^diilPq^ 
^heikal^oiible baltspand  mbeiii^  itttx%tmf^  h  i€^»BQmf §ji( > tor^^Qh 
aMiiB,'i4faaai;iALelQvj»DQ^9Boof  <aqiidofli^9  .^.mALmvf^  I^Miljfi 
aaiidtaB^^T^ri   j>;m  ').»  •>  .-jti   l«  'tu'-n  f^  o^;i/f  ,^'«';-.|^'>  ';iifisfj 
892&4F&i^rior)aaidi>]BstaiWy^«to  ii^ik.th^agdai}!^  fij^^fMni 
•^naiEghgesa  giuaAaa^flliteif  ofr^oilba  ^ » tbf^,dtK^Q«tPd9HkM3^{4lisillH 
AdbtbadxtttDQUteltyidie  i^^plkidma  bri^f^il^^ftb^g  il^lmfS^bi^ 
latilhe«dnolittiiecja»(|«tt^tity^f  Jiq(<u^  S%|^d^5l4toMiltB 

^noktatfefroBb  tibojairiiotf^hbG^riTb^hs^iMs^aliill^ 
fwebanhdlemaiiKisednbjirifmlphiirit^fl^  ifb  t§|(t|Hgra|DpMa 

saMiadiljnpiiftialljii)  t  6nr(thbrmHitriif}r^tip^li^^lli^ 
-«af^<jp9AeBfaiBiiub^!fay^^  itooiyli^ijif  ^ 

bases  with  which  it  forms  difficultly.  ««litblai^i^P^mtetrift^)tbi9r 
xBoatf^idU^ewBi^itiEiha 'Ivbichiit  aho^pcodiii^ds  ^9ic«:^i^  {MRial. 

ai  b98oqnioo:*b  cmj;  <?:.:;•  0f^4f'dt''iimiihiLed»).i'}*\rAn:  /d  bj^oqinoDsh 
bbfi  s)rii  sU&fr  ,h>;.-i;  jfi^'jro  ?[  ,o  >iji>  f,^ij  jj,  a  ^13 iin sen  a  dona 
sdi  ni  ^noilnloa  rn  j^-Ttjni'M  bajkfir.fo.)  fh-jfDrl  '^i.ti  ^i  doiHw  riJiv/ 
81  di'i£9  9rft  «tU.j  vririo')  imIj  /TI07^  .siKrft  hiiu^n  s  I0  9ir>i** 
9d:f  diiw  b9rndifi'V)  10  f)'v^ai  ^9r.M/ftl.»  9)i>.t>  orfi  ni  b9l«;tiqio9T[q 

-lB*8^fD  "to  lyjfiw  7^f«rn."'.M»o  s-r'.'.'N-,  j.*-:!  'nrn  >v 'jj  '.ij;''j!>T>4  -{tl  b-uTq^fi  ei  nTT9i  eidT  • 
A  oJ  I>»aoqx)  flodvf  ,afoiiw  o,i)  ;-/fi  )r..f  .h'o  >t:)aai/p  tttijimm^}?!)  «  »i«oI  doHvf  enodssil 
dJsIfixo  .fiinumina 'to  3»/i[iqL/!»  .hua  Di.^r-  ^M-i'i      /"alSsf  lybnj;  y^tdiJiobbnoo  9ii/ifiwq»rral 


Article  XI.  .      -, 

'  iliiAW09|lif  4o '  a  Papfr  in  the  last  dumber  of  the  Ahtiah  ^  Phi-' 
'  •  losopky.    By  Williatn  Henry  Filton,  MD.  FRS.  MGS,.&p*i: 

(To  the  Editors  of  the  Annals  of  Philosophy.)  '  ;  T.  *'/ 

I  SHALL  be  much  obliged  by  your  inserting  the  foHorWiifg 
paragraphs  connected  with  my  paper  in  the  Aunak  i^PiikmO' 
phy  for  the  present  months  if  possible,  in  the  ensuing. Quinb^  pf 
your  journal  that  they  may  be  placed  in  the  same  volume  with 
the  paper  to  which  they  refer. 

I  remain,  Gentlemen,  your  obedient  humble  servant, 

William  H^nby  Fitton. 

I  had  stated  in  %  memoir  read  at  the  Geological  Soiciety  4^ril^ 

ihe  last  Session,"*^  before  I  had  examined  the  Isle  pfWig]^t,r  that 

J  was  indebited  to  Mr.  Lyell,  one  of  the  Secretaries  of  that  body, 

for  complete  evidence  of  the  identity  of  the  greenish  beds  below 

^e  obialk  between  Beachy  Head  and  Sea-Houses,  in  Sussex, 

with  what  I  have  denominated  Firestone,  at  Culver  in  the  Isle 

of  Wight  (  and  in  your  last  number   (p.  381),  I  have  men«- 

tiQn^d  my  obligation  to  the  same  gentleman  for  a  section  of 

l}i^  bods- below  the  chalk  at  Shiere,  near  Guildford,  i^  ^yfr^. 

.1  wft^.  hot  then  aware,  nor  was  1  till  Mr.  Lyell's  return  to  I^^doa 

daring  the  last  week,  fully  informed  upon  this  subject,  thai  his 

d^Bvations ;  in  the  Isle  of  Wight  were  more  extensive  thaa 

I  ait  fifi^t^supposed  J  since  he  had  not  only  found  at  Sandown 

Bay  the  calQareous  nodules  inclosing  univalves,  which  I  have 

mentioned  (p.  374),  but  had  deduced  from  his  observations  the 

^I^AIIB  itlf^n<[^6S  s«6petting  the  real  order  of  the  «tt«ta'^b«tbTi  the 

iri^ldk,^aiid  ^thdr  coi^espcmdence  in  the  Ide  of  Wijdit'WiiKihqle 

xl^Kmit  atld  Stissigx,  as  I  have  been  Ud  to,  by^etmidtvib^tlie 

^'fi^atUiieft^of'^he  surface,  and'  by  subdequenfteieasaimitidiKi^  die 

^dlrilaV  "  JVb:  Lyell 'S  observations  were  oommuni«a<}ed  by  leiilwkto 

t'tli^JMltttt^llvibf  Lewefs,  so  fav  back  as  ini  July')8d2^'iaiidf'dimig 

'i*a  tourinitbe:  kle  of  Wight  in  the  spring  of  1823,  "mik  «Ud  Hon. 

-H.G.BfjErtietft 'and  Prof.  Budtland,  Mn  LyeltpoSiiteitfUtidfkin 

'3%!^' spot  ^'lho^>  gentleman  the  facts  on  whidh  hi^ji^ie^s^m^isere 

i^feliltaa^d':'  %>rtli6h,  ^sitb^y  accord  with  moet  df  tbei  6S»l^i£lfl&l 

*^^itit8'tba^  I  Mve  t^Ofition^d,ivould  nd  do^bty  if  >foHo^^4^, 

^;&ttvJ^ led  t^ifiiW  Wine  •resulis.'^Had  I  Neu' in6^rko<l,  ^ilnfln 

Hiftt  ^t^eb^^nt^'of'th^se  titoujivStinic^Sy  I  sbouldiunhdeil6iQeAaibi^4iaire 

mentioned  them  in  my  paper;  and  I  now  think  it  is  due.  both 

?i>K., ..,.- .0  .  ...ut.m.M^  1824— See  p.  6T  of  the  preaen*  volume,  .,,.  ,j,  ,^^,.^ 


isa^] 


JOK,<X^ok%A44iiisml  Smu^^- 


am 


fo  Mr,  Lyell  and  to  myself,  to  acknowledge  tmeqiiivoeafty  the 
priority  of  bis  observations  and  (}pduQtions« 

ss\I  lake  this  opportumiy  also  of  correctiug  %fi  p«|iieifti|,^f 
impartatiQ^y  itnd  ^ome  erratu  in  that  part  of  the  ta|)le  at^  t^^e^^end 
ef  my  paper,  which  refers  to  Prof.  Sedgwick's  valuable  memoir 
in  the  JnAak  of  Philosophy  for  May,  1822:*  Th4  Urst  three 
diyisioBa  of  the  column  under  Mr.  SedgwieV*^  p^Wr  'Sko^Jd 

..^Jt^  .thus  It- 


t      !    I. 


'  ^JMiu*  they  eatiiH  in  the  Uk  of  Wt^ht 

^:1,  Chalk,  i?irith  flints. 

without  flintUt 
grey  (raarly> 
'    '  *     bluish. 


Sedgtankk. 


''i 


':^^ 'Grfeenish  sand  and    sand- 
•^*'*  fetoiie,  with  chertiFinstone,) 


\'-l 


—    "   ^ 


■d'  C^y   df    the    underpliff. 

r-  *  •  '  * 


3f 


} 


jChalk,  '.    ,/ 

f^  Indurated  chalk  i^furl.'^ 


1 1  ■ 


4  » 


In  the  Isle  of  Wight,  '^^grfeeu-. 
sand.'*  : 

In  Cambridgeshire,  ^^  a  fefy 
thin  bed  of  tetiacjoug  blue 
cjay,  which  is  tnixed  with 
greensand,  and  cont^jp^  > 
great  many  fossils.*' 


■  r  * 


In  the  Isle  of  Wi^ht,  colt^- 
dered  as  the  same  with  th€^ 
weald'clai/,  TSo.  5. 

In  Cambridgeshiri3,  "<^tj^j^- 
cious  blue  clay.  (Gm^fe.y' ' 


ry 


LlJiai^e.  intiBialed  in  the  csOBoliiding  paragraph;. ^f|»|r:ji#pir 
3<f  il38S)Kth«pi^bability  that  the  »rder  o?  the  ^tmif'^MW^J^As^" 
ajlisediiofttb^Isleof  Wi^ht would eerve to  clear  wf  ♦bfitob^pjiri^^ 
sih.  Ii^hiah  »ftme  either  districts,  conaiijting  of  tfee,lHi(fet^PJffitbe 
cxck$iti6^  h^.e  been  hitherto  involved ;  ^^d  it  i?  obyJiouft/thai;Miibe 
^finasfconefhas  b«en  frequently  confoiunded;  with  ]th0il(iswibfl#, 
.rftrfd  Ibe  Hasting  sands  with.the  upper; ferr»ugii|oart$:parti»Q  #1 
filiiegreeiteftiidif'-endthe  gault  with  the  wieald,^%,)iil(i^l  te.l^B- 
o'ce«safy.; again  to  examine,  the  strata  let'w|bwh,iii|LQjj  jQf^tfeife 

(i«WMa  buite  bfeen  applied,  ft>r>the  j^vitp^s^.flfiiifHJi^ifi^''^^ 

fid?,lrnS.  feHtions.r-lt  seema  tgi^he  highly  pr^feaibi&lfrem'lilrf 
nth's  |(@^l^6al  m;%psi  of  Berkihiis^(Q«fdiid^F«)  iit*iQ^Hi%Y 
oittinskiKA}  i^M^Bedfardebiire^  tkal^fdipiyE't'.  M  toli^><^fn9y^  Ms 

«  Mr.  Bedgwiek  has  himself  been  so  obliging  as  to  point  out  these  inaccurapi^  m  Qif 
Table,  wfaieh  were,  in  patt,  occasiQne4  by  an  oTerri^of  the  p^mi  wlif^transcribe^  0)i^ 
j^parfM  tiiep^ttS'.  'lAic^  mder  ofthfe'  VedAiame^it^^ptiSi^^  9m^^^90t9§ 

predsely  with  that  of  ihe  Isle  of  Wight  and  of  Sussex. 


^  f^f^^mv^^^  4*^*tizi?i  jlw»rM 

b^l!?fW>?^»»frtScl  ^ ''  ,irof^  sfittd,''.  i«v  *08e  ,^(Mu^tf  p%J5«4  mP^f^sA 

S'SSBf^'W  f^P  W^  9^  V  ^^       ^iqce  tb^Q«Acro|i  qf  rtiift;04^K 
iljippot^ij^d  Vi^pi^t  ittt^rupjUqn  through  the  *tr^:ji:^fitp>fflffrr 

^Ir^d^qrf^j.i&^alao  represented  as  beiag  cootinuou^  /^L^d  jf^ 
rijl^V/fc^  — with  the  saijwU.^QT^tajj^ypgj 

^*  carstone','*  likewise  in  continuity,  immediately  beneath  it:— 
jjwtj^,in|;]^^  CQuatie^  of  Suri:ey,  J^^  -  "'  'I 

,^  j][t  ftpseiiv^s  iuqwry,  therefore,  whether  that  pia^  of,  th^  i^^gj^ 
^f  j^aad^'jpit^lsj^ng  thrwgh  Oxfordah]re^  which  shoot^  b^J^flwiWft 
gej^Wthpe  taShotover  Hill,. Daay,not. also  belong  to  tJ^i^.gye^Ti 
Bfiaa^ — the  Tetsworth-clay  ijx  the  same  country  .whicE]:)^!^ 
^eheraUy  been  considered  as  the  equivalent  pf  t^Q  Y^e^^^'Alp^yM 
9Qing  expressly  identified  by  Mr.  Smith  with  the  gau^t  pf  Q^ms 
bridg:e^ue.— Iin  Buckinghan^shire^  the  sand  heloyvi  the  g^i^dft  <^ 
cpnljipiied  tpwiards  the  north-east,  from  Thawe  tp  W.o]fc>ur%.^^ 
die  truje  nature  of  the  portions  which  are  most  jrqw^Je  wSft 
ihe  ^ault  seeois.  more  dowtful ;  aiid  some  pf  these  n^ay  pq§9i^jf3[ 
b^  referable  to  tte  Hastings  sands. — la  B^dforijlfihirj^j  ^ 
sands  adjoining  the  gault  would  seem  to  belong  to  t^e.Shwkl 
bedsVb^^  ^he  place  of  some  detached  portiomfs  pf  ^y^ljn./ 
midst  of  th^  sands  of  this  county,  corresponds, .witK.ibfiti, pi. 
we^d-cJayv^nd  would  Goase()uently  lead  to  the  «€U(p^at^pf)  9 . 
the.  tru^  fastings  strata,  oa  the  north-wester^  .^erg^  iW.^i^S 
sandy  district.-;-In  Norfolk^  the  tract  of  -  Band  wJiiph  j^^^f\qg; 
wiUi  an  irregular  outline  from  near  Oow^hai^  .to<:tbp>s^a»:  ft^ 
Btunstanton, , ranging  nearly  p^allel  to  the  chalky  aipLd.' 
ypoh' jt\fi^Y.eral  detached  portions  of  bJuje  clay  ;iyitb  }i 
TOs^riptic  be^emnite  of  the  gauJt.(see  Snwth'a  n^M),^.sejppn^ 
1(5  l-efetjf^te  to  t|te,ShanlfUp  ,sa^ds.--Tl».I.ipq9U*^ii^,i^ 

tg  ne?^r^  jEfar;^Q^    a  similar  remark  may  b^  a^pt^4<rtA^^a 

south-east  of  Yorkshire,  the  long  range  of  the  chalk  ^|9m>j%a 
Sft# })^ *9f  the  Hunpbpr  to  Ufe^shore . on ,%. ,sp«Ui M'M^y 
W^i\^^  ftW^^y^  ^y  ^^^^^^  ^d  the^eag^in l?y  ?J?y»iiyiS AfflS 
tM*P^fi<^^^B^P.^^.^  «til|  to  be  aspert^med....  j;  ..  yf^nr^iU^q  <?.i 
^uWM^P^^^^  ^^  ^P®  Qfdiaai}^  Surveys,  apdtpf^^hs  g«^r 
S?fial^gpapjr^ 

l??,;R.^yi9B»>/^^fyffl^^^^-  structure  of  ^h^,^^pf?.c&^hm>mam9 


lM«)le^b#  A^'ttteii^rre  trtict  now  nii&ritt6te4j?  ^i^^^/fliism 
rfttrW'whati^emaitis  tobedone,  tvir    '    '    '        '  "'^^^*'  "'^"'' 
tS^iW^ard' mqtiity  in  this  departriicnt 

It  has  been  suggested  to  me,  from'dlffer6tilJ*(jukri^^*tM|liy 
l^tlis'  upper  andi  lower  greensand  would  Ife  p*^ffefiffife,^iorThe 
tf«cteln«it4oli  of  the  beds  which  liiavc  i^mtiQ^  ii^^icm 

fft^ftahd';  ind  that  these  two  strata,  tbgeth6/v^^th^J^i^'{y;3 
going^gitilt,  might  form  one  group,  ip  the  general  arrSd^menriM^ 
wllififerthe  ifiato^^  of  "the  greensand  fbrmatiolji/'  ;  But^fe^m^ 
SSUli^dtidh  61-  the  term  ^rtensand  has  really  beeii  th6  S(Wrc^  6^ 


tactid  <6bte.ilf  i;t^  this  opinion.    And  the  ptopti5ety;o]r^^ 
^  togeflie^  the    fir^stonfe    apd  greensand  ib    als6;  aoiibtS 
i^becaiii^e  the  firestorie  bed$  are  not  in  generid  \^|)surkte^^ 
fefc^'tb€f'i6halk  by  any  well  marked  natturi^l  featute^'liut  |ils^ 
,    b^thri'tewgrpart  of  it  almost  insensibly.    They  soikifetiba^  ttf 
i^  fi[^e,^¥5jedt  beyohdthe  foot  of  the  chalk  e^ciai^wfeht^  feo  aij 
*4^feAl  sL  sort  t)f  step  6t  Ibwer  p&teaii,  is  at  Sf .  Caihcffine^ 
Btef*v^4A  tli^ '  Me  of  Wight ;— btrtthi^te  neter  is  ^et^eWn'  thfe^ty«i;o^^ 
i^^'^^fiW  Bj^fined  va:lley,  such  ab  that  which  ^Aittaiiis  ttlS 
Siyif,'  Wd/  senates  the  flrestbne  from  tl^e  ; ^rc^^hiand^:-^ 
nSSfiral^^inll'  characteristic  fekture  £hai  is  ^eWoih  w?iiiti%.7 
^fm^^iAditS}  in  support  of-tMs  obje^ioii;  that' th^TOhW 


IS,  perhaps,  objecliontlb 

aotoafifybf  the  beds  to  which  the 'ttanie  '(if /^fay'^^^aiam  is 
ifiWfel^ff  ttf  refer,  and  1^  probably'  h6t  Coextetisl!ir^i^i&^^^^ 
s«fifliiBq4Sdf.:-^l*he;pririciples  of  ^eblogical  nbiEny^crfifure^^^ni 
to  require,  that  significant  terms  derived  from  external  characters 
stioialdtfcferfltfioided j  sinee,  fr^mth^' g^e«;^*dlV6>^fef  Af^dM^osi- 


UfjOigmea^Heteteiit^^^ivOf  this  the 'kr^^i 
hW]^*^'^^a^teifiat^d,^'^f^^^^^ 

ia*)yi  9^icbtataie  &«sigQifi^«t  tthemtei^Vi^^^/'^^J^^ 
ployed,  in  districts  where  the  stratri*^titf''«lJram 

*.*'  V-*-.  ■•/.. 


n^ted  fire  fiitt^iigly  charflGteriiied  and  well  defiti6d-*dt  tilMO 
deritcid  frotxi  the  names  of  places,  where  the  beds  are  fully  dlik 
played  and  have  been  saffioiefltly  exadiined:^— a^  in  the  eilbi^ 
6f  the  Portland  limefitoncy  the  Purbeck  beds,  and  the  Hastitiga 
ssLtids.  1  atft  iJpoii  the  ^hole  disposed  to  prefer  d^hoihinationfe 
6f  the  last  mentioned  description,  since  the  very  terms  th^m* 
selvjeajpoint  to  the  types  in  which  the  characters  .of  the  EiUt.lil 
arq  be4  exnibited ;  and  if  the  place  which  furnishes  the  name  h^ . 
I^asy  of  acees^  geologists  will  find  no  diflSculty  ifi  reentering  to 
the  standard^. for  the  purpose  of  verfficatiori,  indoabtful  oases.  .' 
From  these  combined  considerations,  I  should  propose  td 
distinguish  all  the  stfata  which  form  the  subject  of  my  last 
communication  by  different  names;  and,  for  the  present,  nbtto^ 
group  therh  together.  And  as  the  firestone  beds  are  Well  dis- 
played at  Mersthaniy  near  Reigate,  a  place  within  a  few  hom^*^ 
jbui^tieiy  from  London,  while  the*  chffs  at  Shanklit^  and  iti 
¥icihity,in  the  Isle  of  Wight,  exhibit  very  distinctly  almost  every 
f^rtA  of  what  has  been  called  greensand, — ^in  a  district  which 
most  always  be  ihtefestitig  to  geologists,-^!  would  suggest 
the  adO|iti§il  of  the  foUdwihg  series  of  names,  with  the  hope  of 
preventing  ambiguity  ih  future  :<^ 

$trata. 

1,  Chalk  •  •  •  •  ^  .  • .  Including  chalk  with  and,  without  fiints-^^ 

(the  crdie  blanche  of  the  French)  and  grey 
......  chalk — chalk  marl  of  M^* , We^er« 

S.  M^S^sihllhlbedd  .M^e^one.-^GreensandotMt.Vrehitet*,  Hie 
•♦     ^      -  X)f  Wight.— Tnfeati.— Craie-thhritie  ^f^ 

^  ......    G/^ttcom'e.^ft^^ettseoftheFrench.*'    '  "'■* 


•  •« « 


3«  €rattlt«  k  k  i . . » *  k  Folkstone-marL-T-Blue  marl  of  Mr*  WiebsteHi 

in  the  Isle  of  Wight.— 'Go/^-^wA-aar^  of 
( .  ,  .  .    •  :'  .:  Smith's  county  m^fs.T^Tetstcterthrcif^?/, 

4.*ShahKlin   sands.   'Greemand — commonly  so  'called.-^trpp€T^ 
'  '  part  of   the  ferruginous   sand'i  of  Sf/"' 

'  *  "    .  '  *  Webster. — Glduconie  crayeuse?       '  ".  " 

6y-'Wealclebly.v  ,<i^By.6ome  considered'  a»the  same 'Wiftki|)t6f 

y     '  '  r» '.   .'  .        '  ; ,  felsiy  9(  Tietstdorth,  whofh,  b9WevBrvt(2iB3 

^  -j  •:  u  rjoji  ij    /      probably  the  gauil  1)  ^      •  ^  ■^■.^'f  »' 

g'^jift  jLi^*'^ ■■''''•'  'A''  ''¥  '   "  '•    'J    'V       '  '   '      i    ■>•  ^i'  -^fU"''' ^lib 
.  Jla|ui^gs  ^ai^ds.,.  ./^^^  — Lower   part. of  the  /f n^jgi^^ 

•  ,    '"  1 ,  ,'    ]'[         ^ious  ^ands  of  Mr.  Webster,  t.,  oJT  WightMt 


'^^hii^  jiW^in^  €&*  ijftfett  18  Wieptiohed  by  Mr,  Brohgiiiart  as  characteristic^  o?  IhV 

,  des  Mines,  1.  25i-S,  2 


4 


^Tq  tbe  Editors  of  the  Annals  qf  Phimojfky^  i 

-'•\GBN*-LaM^i^,  '  ^        '\   ,;•■;"  •■■- ;;;,' 

*)pEE LING,  extremely  anxious  that  my  reply  to  ur#*  Fittoa 
slipuld  be  inserted  in  the  Annals  of  this  month,  I  am  sd^rry  i^' 
find  tiiat  ypi|r  previous  arrangements  have  rendered  that  imj^o^;? 
sible.  Smce  several  geologists  are  concerned  in  the  (juesticm, 
a^d  may  write  upon  the  subjiect,  I  trust  that  niV  reply  will  fifid 
a  place  in  the  next  number,  and  that  ypur  readers  will  iuspeiif 
their  judgment  until  they  read  my  paper,  which  is  connected 
only  with  that  by  t)r.  Fitton  already  pubUshed  in  yowr  last     .) 

I  am,  Gentlemen,  yours,  &c. 


.  1   i« «  I  ■■1^1  ■  ■        ,   .       I        »     «iT^ 

Articls  Xllli 


Answer  to  Mr.  PhilH'psfs  Observations  on  the  Lond&tif  FM^^f^ 

copaia.    By  Mh  G.Whipple. 

/  (To  the  Editors  of  the  Annals  of  Philosophy.) 

G!BKTL£M:^,  London,  Aug.  11,  18S4. 

..  lip  Feply  to  u  few  of  the  hints  given  in  the  Annals  ofPhik^O'^ 
phjf  £ptK  Jun^9  by  w&y  ofjmpipvepant  en  the  formuIaB  constituting 
the  New  Loiidon  Pharmacopoeia  (1824),  1  should  esteem  it  an 
obligation,  if  favoured  with  a  translation  of  the  first  nineteen 
Ift^s  of  ttie  ^aper,  the  p^rvj/m  t«  rnttfto.  .  .   ■    \ 

^^Oh;  the  formula  for  the  prepstratibn  of  sulphate  of  potash,  the 
wiil^'of  the*  piper  is  moit  fhtally  tnidtaketi.  Iti  my  of>inion, 
t^e  ,p^lleg;e  have  acted  most  jadiciousljr  iti  directing  that  the^. 
e3j:9)8is&;of  a(&id  be  saturated  with  potash,  instead  of  lime>  for,  it 
this  instance,  they  employ  a  salt  of  a  very  inferior  value  to 
obtain  one  of  a  greater,  (and,  by  the  byey  of  Some  consid^rabte 
im^twcei^or'  every  manufacCttritig'  dheiAiBt)^  aiid,  ti>i#«ftlte,^ 
cnmtrai7i>tiOK,the  4i>{aiiion  bf  the  writer  (ef  that  paper),  who  sayrf, 
^<  The  College  would  have  act^d  ecbaisftiifOdUy  in  imitsttihg  ffa^ 


[sing  a  salt  of  gtc 

vp^tja^  to  pbtetin  one  pf  less,"    A  single  importunity  Jpauy  pfthe 
ditu^.wajnehounea  willoonvinoe  him  ^f  his  errors:   MoreoveF^J^ 

fbuhded  his  'e}i^lfs^ation^;^»eh^er  thifttsali  co«l 


m  ProcttdUtgt  of  PJhUo$otheal.S«cietiiiu  |1|«*« 

econmnically  obtained  by  employing  potaah  io  tiie  fj(0caii.fi9|pi 
foffmiag  tbe  ferrum  pnecipitatam, 

To.attettlpt  a  definition  of  his  remark  on  the  prepamtioot  of  - 
iron,  wottld  be  Aquam  arare,  wherefore  1  shall  be  obliged^  if ; 
faroured  with  information,  as  to  its  abstract  tendency.    What 
most  be  the  inference  of  an  assertion  like  the  foilowins  ?  **  That 
in  the  preparations  of  iron,  there  have  been  some  dteratj^iM 
wUch  are  to'be  considered  as  amendments  ;  but  J  am  apfrekmr  > 
MM  that  the  good  which  has  been  done  is  more  than  cowte^rbih! 
laneed  by  the  omission  of  improvements,  or  the  commi^if^.  of.  V 
errors  J'    Hurely,  if  in  the  formula,  that  is,  such  as  havebepCL 
allMed/  amendments  have  taken  place,  how  can  we  ascribe  to  .i 
the  College  a  want  of  ability,  or  the  commission  of  error?.         ;  ...i 

My  remark  relative  to  the  ferri  siibcarbonas,  will  be  9i^%nt\  Ukt') 
the  note  on  sulphate  of  potash.  :   ,  <      i! 

The  acidum  aceticum  fortius  dilated  with  water  doe9  nott't 
answer  for  the  purpose  of  making  the  liquor  plumbi  aubai^etatie*  •' 
I  have  frequently  tried  it,  and  ever  been  unsuccessfnl,  for,«a.:i 
Boon  aa  it  assnmes  the  density,  as  requir^  in  the  Pharmacopoaian.  il  \ 
it  becomes  opaque,  which  cannot  be  removed  by  filtration. 

Anticipating  the  insertion  of  this  paner  in  the  Annab.  of  .w 
PhUoBopkyf  by  the  which  an  elucidation  ot  the  several  paradojtea  i  n 
comphimed  of  may  be  obtained,* 

I  remain  very  respectfully.  Gentlemen^  ,  .  i 

Your  most  obedient  servant,        G.  Wh  i  p  p  l     .  •{(  h 


! 


Articjjs  XIV. 

TroceedingB  of  Philosophical  SoeietieSk 


■  ■  ■  ».i: 


aOYAL   SOCIETY.  j  ..        ,  j^. 

Tfiit  feod^ty  re-assembled  on  the  18th  of  November  ;>iiilim'>)t 
DoH^hiB  C.  CiaVeiing,  Esq.  Capt .  R.  K.  was  admitted  Fdldw/aud  •  >  ^  • 
the  Oroonian  Lecture;  by  Sir  £.  Home,  VPRS.  was  r^ad:'>i€^^>i 
related  to  Mir.  Bauer's  discovery  of  nerves  on  both  the  icBtal<iiid^  '^ 
maternal  surihce  of  the  Placenta :  a  paper,  by  the  same  ailth^ri<  <'t» 

aa  also  read.  On  the  Changes  undergone  by  the  .Ovtim<^of  tl|lf  •  *  ^'-i 
wFrog,  during;  the  production  of  the  radpole*  We  shall  gti«  *  ^  > 
some  account  of  these  pfipers  in  the  next  number  of  .the*  iiiviNili;^'" 

LtNNEAN    SOCIBTY.  .     •.. 

The  first  meeting  of  fhis  Society  for  tbe  present  session 'took  i)>> 
place  on  Nov.  2 ;  when  W.  J.  Broderipi  £sq.  was  admittad  ^U 

«  I  tliaU  prdbdtty  Me  some  notice  of  tiiie  eomnutiiaitioii  ia  the  next  Number.-- 


MC3  .MVnW.^^^..^^^^,^^^>^^t-^^^^  ^ 


«ffey/^  &.^ A  . paper  was  read  .  enjitle4v  '^  Ob^r»y4tiD«tt *: atoidw 
Cc«&f^H^ti''b6tW^'en  the  Beds  t>efpw.the;  C^ll|s.4i)^  ^  fold  9fu 
W^J»,*^tod  in  the  Counties  of  Surrey,  Ke^t^a«Mi  S^ifceojiV;  l^*y\A 
Tft&irife»^Webstfer;Esq.Spc.,G,S.    ..    .-.        ^     ,-.,:--/ ".ttni.-n^ 

im^}y/Wstk^  stated/ that  In  a  laievisUta^Wil^ofi^WBtrt^*^ 
hcf>lnia*%€feri'  '^0* fortunate;  as  tiit"  4iscpw  a*  rackv^jE  ilbe!i8diae*i:> 
natui-e  aii  the  ife^liciferous  saridfilonf  (if  ^^sting/^,%,^ii^ll«iflta!ntfe 
thili  httil'ftirtosHea  him  with  a  fixed  jgpiji>i,  |>5/^  m^ft|!iQf  8Hbkte^^^ 
had  been  enabled  to.oom|p^ai:e.itt\e  he^^Uf^JliieJ^^^  wiftH 

th4fi#oft&y  sbtith'-e^st  part  of  Eogi^^pdvW^r^'^eMrW^itf^ 


wbiiK&^-'h^d  MH  tid'  yet  establisbed  j|i;^ed  pirinc^ipl/^(p{.j;l9^ifikp^^' ' 
tion :  2dly,  The  want  o(  ^c^int^w^if^p^,,tu^  Iforma- 

tions,  to  which  pjf '(Jth^r;.p^^rt$^j^^  3dly,  The 

difficult ^^^^tt^ndMg  acttial  examinations^  arising  from  the  defi- 
ciencies or  want  of  continuity  of  some  beds^aaiijthe  variation*  in 
the  composition  and'  sffucture  6F  others ;  difficulties  which  hadj, 
in  his  opinion,  been  underratedv 

The  author  then  proceerfdd^to-^^dftft'Mtit  in  detail  what  he 
conceived  to  be  the  history  of  some^pfXhe  errors  thirt  had  been 
fallen  into.  Thulr/^tel*ii4fl^My';^fl4^^afe^crt^t^^ns  givenlby  various 
geologists  of  the  rock  cB^^^g^^i  ^(^ifti^Maere  supposed  to  be 
applied  to  one  bed  only,  wherea,s,  in  fictl  4:hqre  a.f^  4ff%^^«|s#liW' 


tinotefei^'Wiflm^litMer^ '  *^  htfd'^f |iltff  of  the.  Is^.ftC^ighJi^lMua 
the  taNtlp«rflByttts^ild;^ea^^  riecfeived  .t|ii?s  M^^"  '^i^i 

nation;.  l>^^s6J^  th^^OupiU'Which^t  had  "^en  fp^p[dfl^f^s§lgr|4'J< 
to  flbll»Jfltk%oii4difeii^*gfe^d  >ith/e^^^^  ;4%r,'a^',t9i J^^qjliftijiiiiff 


namAw\^il#  Adits?' ktM  io  'those  ^e?ot(;^'t)ie 'weald  clay  onl^. 
He  had  also  reason  to  fear^.  t^a^^in  !9i!i(ir^4i^  been  committed 
in  not  identifying  the  beds  Which  are  9f^^^{f  W^fHWIW^**'*^'^ 
on  ibe>ivfmm<A^W^y'i&mXfmicm^  M^k^uffi  M9^,imn4imUi 
the  FaKflgltonWSfl,  imi  tke  beds  in  the  wealds  of  Kent  and 
Sussex  to  which  the  name  of  green  sand  h^d^bem^aiFIW^iavi  Hmi*  I  ♦ 
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u  k-  Tfae  fallowing  is  the  table  of  equivalent  beda'abovealludbdite  :  1 

the  iiqnh'akut  Bti:  Mi- 

""*   ^AalUirr  in  f7,€  hln 

localllki  h,  the  SE 
part  a/Engk-id. 

«9jl;    .     Kho. 

OuUdlbrd. 
Diiw. 

DIttu. 

Ihalk  will,  flirts.     ")  g,   . 
Chalk  widiODl  flintj.     .  |£ 

Kedcliff.Amerfidd, 

Riegulo.      :MersU,«m, 
and  Bcchjr  Head. 

FolkatoQc  Cliff- 
FolltHone,  Leilh  Hill, 

Uppergrecn»nd.    Y'V' 
Blue raarl  of  Ihegretn,    |  g  ■. 

-"■         I*. 

Lower  green  and,  or    r.^A 
fcirugino-greeBMUld.  J, .  j           i 

-"^"'teMdo^iTiBBrana 
liWjrjH.  1  BriMon  B»y. 

f                Swdown,   Brook 

■Wc-alds  of  Kent  and 

Weald  claj,         y^^&Ol 
nustiiigii  limesUme.      '  ■^'     , 

Hasting]  and  Fair. 

Ide  of  Purbedi. 

-                   If- 
Purbeck  beds.        J 

Islcof  Portlaad. 

FDrUuidbeda. 

Nov.  19. — A  paper  was  read,  "  On  the  Purbeck  and  Port- 
land Beds;"  byT.  Webater,  Esq.  Sec.  G.  S. 

The  author  observed,  that  the  great  general  features  of,  the 
geology  of  the  Isle  of  Purbeck  had  been  already  tracfrd  oot  by 
Eini  in  his  letters  to  Sir  Henry  Englefield.     He  now  coii tilled 
hinlBelf  to  some  details  respecting  the  series  of  Jimestone'bi'ds 
in  the  Isle  of  Purbeck,  and  to  those  in  the  Isle  of  Portland.'  '■ 
' '  He  then  proceeded  to  give  a  description  of  the  strata'  from 
which  the  well  known  Purbeck  stone  used  in  London,  for  sjfte 
pavements,  &.c.  13  derived.      This  stone  is   composed  alnliiSt 
ehlirely  of  fragments  of  shells.     The  Purheck  marble  contititlfi 
chiefly" flnivalves  in  a  compact  limestone,  and  these  in  gefa^l 
art  smaller  than  the  univalves  in  tile  PetWorth  marble,  bom  hW- 
ipg  been  supposed   to  belong   to   freshwater  shells;  biit  tt^e 
author  possessmg  specimens  that  contain  a  mixture  of  msi'irie 
with  freshwater  shells,  he  cannot  consider  this  aa  a  decM^ 
freshwater  formation,  a  term  that,  in  his  opinion,  ought  to  be 
fefiirieted  to  .those  beds  supposed  to  have  been  formed  ib -/tftej 
ith'ij/.'    The  common  Purbeck  stone  appears  to  consist  oHfittg- 
metilsofsmallbivalves,  of  which  the  ongin  is  doubtful.    "  f  — 
Mr^  Webster  then  gave  a  detailed  account/of  the  quajries  in 
,     the.hli:  of  Portland,  wbltH  furnisih  the  Portland  stone  ujuch 

k 

^^^H 

:  'ii^fitiiiiur/i)^lii'biiitdiiig». '  19ie  Ifito  ofiPeH^bf^  of  a 

ma^^of  limeatonc  lyiag-  upon  a-bod-^ytmninouB  olay  and 
linii^sjtocie'  idaKiAjcftl*  with.  Iha .  Eamn^eri^^e  he^^.  . .  Tfat^;  lo w^^  and 
more' Gcmmdetabte  pa^t  of  the  limestone  in  the  Ifiie^ofcPortland 
abov^-  the  KifiMoendge  clay,-  i«  chiefly  oolituv  and  contains 
be^  of  ch^t ;  bttt'the  upp^r  f)art'  consists  of  a'jMl'OUiifi^h  calca- 
reo§i^  stQpi^  Iji^iajrjy  cpxnpact,  which  contains  in  itabe^  of  earthy 
l%mt|s  abounding  in  silicified  portions  of  trunks  of  trees,  about 
two'  dr  thr^  feet  in  lengthy  sootie)  of  which  are  erect/ tand  others 
lte'flsd/*.4s.far  as  lie  could,  ascertain,  the  fossit'is^ood*was 
nearly  confined  to  this  stratum,  andJs  hot  dispersed  tlirough  the 
aoi^ej  as  had  hitherto  been  supposed.  These  upper-beds  of  the 
Islf  of  Pbrtrand  he  considered  as  belonging  to  thes^me  forma- 
tion ass  the  Purbeck  beds,  having  found  some  very  similar  in  the 
Isle  of  Pttfbeck.  .  '  *      /    'iti.s- 

CoksideHng  the  fbssil  shelli^  of  the  Portfahd  taHitt  to  be 
marine,  while  those  of  the  P.urbeck  limestone  are.  ^jBieffy.fresh- 
wa^r^  together  with  the  great  difference  in  tke  totacBalogical 
chafacter^  the  author  stated  his  opinion  that  these- two  series  of 
bec&^BhouId  be  kept  in  separate  groups  in  classing  th^  English 

strata.  •  .'/•.-  ,-tc 

^f   ■■■  ■  ■  II  ill  I.       ■  ■  ■       ■ ,.  ■  ■> 

'  Article  XV. 

-  .  .    .  I 

SCIENTIFIC  JNQTlCESc,^  ._ „. 

1  rMtnerdh  priydnceii by 'keht/"     ^ >' -'^  -/.V"^ 

•d  ttt)i?i&Pfi.^n  very,  often  observed^  that,  the  analyses,  of  minerals 
l^iM^jpif^pcwniJar^^vely  little  vaJae, .  9s.  long .  as  we,  are .  not  papaljye 

^SW^f'^*^*?^^'  by.pompositipn  what  Had  been  dissolv^drt *  ^gTftf* 
Mitfffjjerliw^  b$is.  accomplished  tljiisimjportant  ol3j'ect.  /  Wep^^^ 
fteft^BSS^^J^I^  %  ^hesigKjt  of  beautirui^ud  yveti-dQfi,nedfCr>{^iais 
yttHgfSyisfe.^w^ite  pyTp^^en^^.  which  Vd|beenobtaine^^  p%l}g 
j|^ftjjpq^ifjtjt^ei?t  p^rts  indicated  by .  analysis  m  ^he  .  ^ecess.acy 
HBffifif9i*9!h  .^^d  Qx^o^ing  (hip  mixtuce  to  the  hio'h  d^^e^-of  heSt 
[^^j^  dfl[04;ce)ftin  tjiriif^ces  of  Sevres.,^  By,  Uiisi ^ m^^i^^lr'rof'. 
JJjfjIt^^erUch.  kw^ .  sncceedeii  in  gbtiaAniRg  .seyeral ,  WiQoie^  th^t 
9«cufj  jn  i^ljtvire.  He  h.a3  likewise  ob^erv,ed  anigng  ^h^'  di^e^e^Bt 
^feiftftft^^'^Wgs^.i^ojre  itban  forty,  species  in.^a  cry^taUized  .^^^t^ 
l*MWl*Vlyi^t8siiich.ji^i;^ls,  as.ari  f9nnd. JU.pi:imJtiyQ/i,<fka,,]b>yt 
Jkftwifje ,st  gpod  wany.. others  which,  W;pdt '^tMb  ,W 
?^«l»e5!^e^..nWe  propose  giving  in  o^r  n^xt  nun^J^er.ajfuII^^fat^. 
.meMtj,Qftthej(4rlt^ec  details  of  tiiese  n3U?$.^»pipqj'lant^e^ppriment^ 
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itBlefttitiog)ixii»eJQiiU'  80»t  to  him  for.  this  purpose,  by  Pr.Brews- 
.teryoiiiaksfll'tliiei foUoiiuog results :  ';    ^ 

'V^'   " '"  '.  Carbonate  of  lead \  :.'...  .1  7i-l  •  " 

,.' ,;  ;  y    Sulphate  of  lead :.: 30*0  •     ' 

[    .        ,    Murfatic  acid  .  . .  .' Trace  '  ■  : ' 

:    '            Limp.:,. .....Trace  ' 

lOH         ... 

In  the  letter  ^ith  which  M,  Berzelias  has  favoured  us  on  this 
'iilbj^et^  he  neiparks,  that  his  result  accords  with  that  of  Mr*  Ir- 
<rit>@^  of  Edinburghy  w|io  found  the  carbonate  of  lead  to  be  73^ 
and  the  sulphate  29>  giving  an  excess  of  2*0. — (Edin.  Phil.  Jour, 
vol.  vi.  p.  388*)  He  h^ewise  remarks,  that  ?is  he  had  an  excess 
of  1*1  of  weight  of  the  stone,  it  is  probable  that  a  part  of  the 
oxide  of  lead  io  .it  i$'in  tl^e  form  of  a  subsa^.  *'  The  result/'  he 
add&,  "  as  it  is,  does  not  agree  with  th^  definite  proportions ; 
and  the  smaH  quantity  of  the  mineral  did  not  permit  me  to  mak£ 
ulterior  experiments." 

Mr.  Brooke,  in  his  analysis,  make&  thp  r^^uUs  agree  perfectly 
with  the  definite  proportions  (Edin.  Jour.  iii.  118),  viz.  about 
72*5  of  carbonate,  and  27*5  of  sulphate  of  lead.  He  had  no 
excess  of  weight,  and  did  tiot  observe  either  the  trace  of  ^nuij^atic 
acid  or  of  lim0.'-*-(Edin.Jou{.  of  Science.) 

Mineralogy. 
fi.  Localities  qf  Scottish  Minerals. 

In  No.  2  of  thte  Edinburgh  Journal  of  Science,  Dr.  Maccul- 
loch  has  given  a  list  of  localities  of  some  Scottish- min^r^ls. 
4.inoi^g  these  sfeveral  of  the  substances  which  formerjly  belonged 
to  the  zeofite  family,  are  incorrectly  named.  X^uAei^  Stilitite 
Dr:  M'.  includes  a  red  mineral  from  Kilpatrick  Hills,  and  a 
coiourieias  or  slightly  tinged  substance  found  at  Strpnti^in.  These 
tninerals  diflfer  essentially  from  each  other ,  in  th^ir  specific 
chfitacte^rs.  The  first  is  described  in  Phillips's  Mineralogy, 
iindet  the.  ftatti^  of  Heulandite,  and  the  second  as  Brewsterit^, 

In  r^ffertence  to  Com^imite,  Dr.  M.  says,  "  If  this  b&  a  /t^u? 
ihirietaV,  it  is  J  the  supposed  stilbite  of  StrvQutiaAi ;"  that  i^,  jtis 
not  a  weK;  mitieml.  But  if  Dr.  M*  had  ever  examined  tCqnuj^tqri^ 
ite,  kiid^  compared  it  with  Brewst^ritef  he  would  haves  found 
sufficiently  marked  distinctions  between  them  to  have  preyentpd 
his  confounding  them  lyith  each  other ;  and  he  would  also  nave 
ascertaif}e|i,,f:h?Lt  Qofnptonite  differed  from  every  othet^ known 
mineral.  .^    .  ^,  !  ' 

Among  the  locahtie^  of  Nadehtein,  Dr.'M'.  'refers  tp  Kilpa- 
tnck  Hills,  and  he  also  includes  under  this  ^pedie^  the  tiatrolite 

it  is  evident  that  i)r«  M.  has  looked  at  this  tribe  df  miberals 
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very  cursorily,  or  he  could  not  have  erred  bo  widely  as  he  has  in 
arranging  them  under  the  heads  in  which  they  stand  in  his  list. 
Is  he  not  aware  that  natrolite  and  mesatype  are  the  saxaa  mineral, 
and  that  the  Kilpatrick  mineral  differs  both  from  mesoft/pc  and 
from  vadekteiii,  and  has  received  the  deaigtiatiou  of  Thomsonite. 
Had  this  list  proceeded  from  less  authority  in  these  matters 
than  Dr.  M.  we  should  uot  have  noticed  its  inaccuracies.  But 
we  consider  that  by  thus  correcting  it,  we  are  rendering  a  service 
to  mineralogy. 

4.  On  tht  Pi/ra-ehctHeity  of  Minerals. 
Haiiy  gave  the  following  list  of  pyro-electrical  minerals,  witli 
the  names'  of  those  who  first  noticed  their  pyro-^lectiical  pro- 
perty: 

Tourmaline Leviery. 

Topaz Canton. 

Asuiite Brard. 

Boracite,         ~1 
M  630  type,        I 

1,     ,  Prehnite,  V Tia'uy. 

''f^f  Oxide     -  ■       ■ 

Spher 


Oxide  of  zinc,  j 


In  1817  and  the  following  year,  Dr.  Brewster  took  up  th^sub-' 
ject,  and  made  many  experiments  relating  to  it ;  and  although 
want  of  leisure  prevented  his  extending  it  so  far  as  he  had  ori-' 
ginally  intended,  the  resnlts  he  has  furnished  us  with  are  too 
interesting  not  to  induce  us  to  hope  that  he  will  yet  find  oppor- 
tunities ofpursuing  it  himself,  insteadof  delegating  it  to  otner, 
and  probably  less  able  hands. 

His  method  of  determining  the  existence  of  pyro-electricity 

of  weak    intensity,    in   various  minerals,   is   as  ibllowa:i — ",I 

employed  the  thm  internal  membrane  of  the  Arundo.P/i)-ag- 

itdtes,  which  was  cut  with  a  sharp  instrument  into  the  smallest 

pieces.     These  minute  fragments  were  well  dried,  and  the  pyro- 

eteCtricity  of  any  mineral  was  determined  by  its  power  of  lifting 

one  or  more   of  these  light  bodies,  after  the  naineral  hu4  been 

'  exposed  to  heat.     I  used  also  a  delicate  needle  of  brass,  the 

pivot  of  which  moved  upon  a  highly  polished  cap  of  garnet,  and 

which  was  affected  by  very  slight  degrees  of  electricity.  ,      ,,,„ 

"'"""  Irr  tliis  Way  I  determined  the  pyro-electricitv  of  thflfoliow- 

''^tainerals:  ;      -       ■  ,    ■  -.-^^l 

:Soolesite,*  .   ,       ,,   '        'piamond,, ■/''■'•id 

Mesolite,*  "     "  '  '■'"    '""  Yfettow  firjilinfeftK''^*^''   '■* 

Greenland mesotype^  ,_,  I     ,   .    Acalpim^  iifiAim" 

Calcareous  spar,    -  ,r,  ,,,'    ,i' ,,i   |J  Anjethjsjt,  ""  ';-,''i,''',' 

mIbi^i^'  is  probable  that  themraotype  nf  Haiiy  was  due  or  oilier  nf  these  two  mmerali. 


4tTIS  ^  Semite  l^^kes^M/ineMhg^,  -.  \}^VCi  I 

iiifgu]|dij^of«tlrai>tites,  MeUi4er?i      i     >    >..    il  <'.i. 

'«    Cmrbonate lofloftid.  Native a^phur,    \.      Hi),! 

•  flupr  flpaar^  'red  and  blue,  Diehroide* .  ,  >     . -i  .n  ; 

^'f  In  i^xapiining  the  electricity  of  the  tourmaUne,  1  found  thip^t* 
it  could  be  shown  ini  a  very  satisfactory  manner,  by  means  o^.a 
thjp  slice  taken  from  any  part  of  the  prism.  The  fexperimenjt  is  |' 
mpst  advantageously  performed,  when  the  slice  has  its  surface^  '* 
p^jendicu^ar  to  the  axis  of  the  prisail  When  such  a  slice  is  ' 
pl^jjpdupori  a  plate  of  glass,  and  the  glass  heated  to  the  tempiern ' 
ature  of  boiling  water,  the  slice  will  adhere  to  the  glas^  so  firmly, ' 
that  even  >vhen  the  glass  is  above  the  tourmaline,  the  latter  wjl' ^ 
adhere  to  it  for  six  or  eight  hours.  In  this  way,  slices  of  a  very  ; 
considerable  breadth  and  thickness  are  capable  of  supporting. ^ 
tbjBir  pwp,  weight.  ...       -  t.  .  . 

^^  Oh  the  Existence  of  Pyro-electricity'in  Artificial  CtystcUsly- 

'*  It  does  iiot  aj)pear  frbpa  any  of  Haiiy's  writings,  .ttat  )ie  ev^?L,, 
suqpected  the  existence  of  pyro-electricity  in  crystals  fprmed^by , 
aqpeoi^  solution.    In  subjecting  some  of  these  to  experiment,  %;] 
w^ft.  sui|)ri&ed  to  find,  that  they  possessed  this  property^  jind J 
BQia^)^,tbemtto  a  considerable,  degree.    The  following  i»  f^^\» 
o^thi(W^.ii>:WhichIdisQOvered  it:  .  .;- . mt v 

Tartrate  of  potash  and  soda,  '•  *'''>-' 

^  '   •/        '  T^rtaritt  add,                         ,  '  .      i  > 

'''-'*'           Oxalate  of  ammonia,  .        irvi, 

.  Oitymuriate  <>f  pota6h,        "     '  -^             J  ^ '^^^'^ 

Sulphate  of  magnesia  and  soda,    ' ' '"''  ''^^  ^^ 

i>   ».v.:.r  t.    :  Sulbhate  of  ammonia,  '  .  ii./^.q 

'^''  "•     '"'  "'  Sulphate  of  iron,      '  ■/•  ^^'  ^^^^^^ 

Sulphate  of  mag-nesia,  i     •  v  ^tof^ih 

/^.v'  w?    '-'  -Pnissiate  of  potash,  '        :   -     ^        -i    .^IT- 

,>.»f".  <<r..:»  \  '♦    "Sufeir  .••♦•'••  .     •       :••■.'    ^  i^'no'.  bnr 

n.'!.i  ,^'' >*'■•-• -Acetate  of  lead,  .-..-'.•  -l.-nftib 

h  >. .  )>....'.  o  'Oarbottate  of  potash,'  '    "^'  ^')^nioq^ 

j...f  ->:•;,-  1'.    Citric  add,  '   "      '"  '  '   ^-^^^f^ 

■  '"  ■  '■•'  ••  '"»"  •-.Ox'tmuriatfeofinercury:*     *     "    *  ■'•  i--:':i'O0'ji 

f':AmiH  thfiiipffejc^^ipg  ^ry^talsr  tkO'.tatiraie^r.VQtmhmit) 
smby  tdadltl^rfarfaHiJ  i^^  we  pyrorBlectrip^i  in  «l v^fry^^^op^i^i^^ 

abteL4feffDB«;;j  fe* t^f^tian  of  seir^ralof  tiifi  ^tfee? fjBatefifWtf^ftfffl 

"  On  the  Pyro-electricity  of  the  Powder  of  TonrmaRne. 


i 


Among  the  curious  properties  of  artificial  magnets,  none  is 
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more  remarkadbtolbaa  tbtt  which  is  exhibited,  hyfoiiitiri^/^^ece 
from  one  of  their  ext^miiies.  If  the  piecef  /ia^tslkeilxw^iui^^'the 
north  pole  of  the  magriel/  it  is  itself  9,  rBgvit&c\msi0^B^}i¥nth 
north  and  soiath  fjidarity*  •  The  very  same'pwipttty'wasl'idiidco- 
vered  in  the  tourinalide  by  Mr.  Canton,  who  found  thafei|6it'was 
broken  into  two  parts,  when  in  a  state*  of  ekoitsubioH  hy^hfeat, 
eajchJragm^iXt  had  two  opposite  poles.  .,         .1  . 

^Jif  we  attempt,  however,  to  reduce  the  magiiei  irito'^j^thute  ^ 
portions  by  any  mechanical  operation,  such  as  filing,  pdtiiiijiii^^ , ' 
&c.  the  particles  of  steel  are  found  to  be  deprived  bi  tne!r  liiag'-" 
netical  qualities,  their  coercive  power  being  destroV^d  h^  th^ '' 
vibration^g  or  concussions  which  are  inseparable  from  the  prdddsfs/j 
of  CK^mminution ;  and  analogy  would  lead  us  to  expect  tb6  sanife '  ■ 
reBult  with  the  tourmaline.  .    '    ^^ 

^•*ln'  order  to  ascertain  this  point,  I  poiihded  a  portiori'of  $" 
lai^e  opaque  tourmaline  in  a  steel  mortar,  till  it'  was  ri^duced  td 
tl^  finest  dust.  I  then  placed  the  powder  upon  a  plate  6f  glas^,' 
from  which  it  slipped  ofl,  by  inclinmg  the  glass,^  Kke  all  otheif 
hard.'jpowdcyn?,  without;  exhibiting  any  symptoms  qf  Q9h9sio?i 
either  with  tjae  glass,  or  with  its  own  particles.  When  thp  glass 
wfi^  Ijleated  to  its  proper  temperature,  the  powder' stuck  ^  to  the 


cltJtted  massed,  diminished  with  the  heat,  apd  Mat  the  *drfitnaty ' 
temperature  of  the  atmosphere,  it  recovered  itS  t<sttat^w«ht'6?' 
coherence. 

"Hence  it  follows,  that  the  tourmajii?^  preserves  its  pyro- 
electricity  even  in  the  state  of  the  finest  dust,  ^mkI  that  this  dust^ 
when  heated,  is  an  universally  attractible  powder,  which  adheres 
to  all  bodies  whatever.'* 

Powdered  scolezite  and  mes^lite,  after,  beting  deprived  of 
their  water  of  crystallization,  e^ihibited  siwito?  pyro-electrical 
effects  with  powdered  tourip^dijp^i.,    ;  .  .  .,      «  .- 

"  This  fact,"  says  Dr.  Brewster,  *f  is.  a  very,  instructive  one, 
and  could  scarcely  have  been  anticipated.  As4several  minerals 
differ  only  in  the  quantity  of  their.  \ya^r .  of  crystallization,  the 
powder  which  was  thus  pyro-electrical^  .cpuld  not  be  considered 
either  as  scolezite  or  nuesolite,  but  ias  aApt^ep  substance  not 
recognised  in  mineralogy.  The, pyro-jf^^ptrifJjj  ^property,  there- 
fore, developed  by  the  powder,  cannot  be  reg^arded  as  a  property 
oSpi1h^%fti«5(^ri|s  of  W^bich  thepowd^  ft)ttli*«t^Siqp«fl^  fettOMfcferely 
as^^^'fJf^eMtty^ctf'dciHieof  theh*  irrgredi^etttd;'' W^^ 
inf^t^nft^;<^f  >i4:  wbiet  edmbitlatio^^  df  th^itoj^  A^  pfR>^^ctHi^ 
city  resides,  may  be  easily  determined  by  farthet^tJI^tibi^es.^ 
—(Edinburgh  J(Qurnal  of  Science.)        .      ^         ,,     ,     .. 


Miscellaneous. 

5,  Height  of  Mount  Etna. 

Captaia  Smyth,  in  bis  latel;^  pot^ished  ^<  Memoir  of  Sicily/' 
mform9  us,  that^  aocording  to  his  measurements,  Mount  Etna  is 
10,874  feet  jftljpr^:  *h'^  leve^of  thf,a^,  ^f'^^pf  IS^jWO  feet,  the 
height  usually  given  to  it.  rrof,  Schouvv,'in  his  ^^L'ultima 
eruzione  dell'  Etna,  descrita  il^  .una  lettera  diretta  al  Cavaliere 
J.  J.  Alberto  de  Schsenberg,  dal  Dr.  J.  Schouw,  Giornale  Enei- 
clopedico,  Ago^tQ,  J§19,*'  gives  nearly  the  saipe  height  te  the 
inq]JHBt^i^4  it  biding,  according  to  his'  measurem.^qt,  10^484 
French  fb^^have  the  lev.el  of  thQ.  sea. — (Edin.  Phil.  Jourri.)^^  _ 

6.  Mediterranean. 


*  r;  '< . ' 


The  medium  heat  of  the  sea  around  Sicily,  at  a  depth  of  from 
10  to  20  fathom*,  by  Six's  thermometers  is  from  73'^  to  76°, 
which,  being  10°  or  12° .warmer  than  the  waiter  outsfide  Gibraltar, 
accounts  for  the  gr4ater  evaporation,  and  eonstquent  currents* 
Smyth's  Memoir  of  ^icily. — (Edin.  Phil.  Jour.) 


i*  »r*  r.l^  Hill  ■  I    II    ft 


'  Akticlu  XVI. 

i  .-.        '    •       KEW  PATENTS.   •  ^    ," 

R.  Dielcenson,  I^rki-strc^t,  Soisthwark,  for  hin  infyprov^md&tB  in  the 
manufacture  and  con^lructton  of  metal  casks  6i^  harrd^  foa^  tlie  convey* 
ance  of  goods  and  products  by  sea  or  other^ise.^ — Oet.  7.   ^ : 

F.  Richman,  Great  Pulteney-street,  GoMfen*«qujaf6,  oaif  ent^,  for 
improvements  in  the  qonstruction  of  fire-^Koap'es*— Oct'i/?-   • 

S.  Wilson,  iStreatham,  Surry,  fdr  improvement*  in.  macllinery  for 
making  velvets,  and  other  cut  works; — Oct.  7.  ;  ' 

J.  Ham,  West  Coker,  Somersetshire,  vineglif  riiaker,'ibr  his  improved 
process  for  raqnufkcturing  vinegar.— Oct.  7^'  '    ' . 

M.  Bush,  Wek  Ham,  Essexj  cafltco-prlM^f^,  fpn  impr<»!5raents  in 
machinery  or  apparaitus  for  priiHinff  calico^g,  and^ot&fei*.'iabrics. — 
Oct.  7.    ""'     ■      ^-     '        '  '      -'^         .•••:■       .-r> 

'J.  Shaw;  Milltown,  tie^shhr^,  farmer,  M-  hifs  ^aniveese  spring 
slides  for  trumpets,  trombbnes,  Freneh-horas,  fefugies,''and  eVery  other 
musical  instrument  of  the  like  nfifture. — Oct.  7.  -^     ..v 

,,  J.  T.  Hodgson,  Williatn-stre^,  Lftmbethv  ^eterinai'iaDj-Jbr  certain 
ithprovements  in^e  icot^struction  and  mawufacturA  of^^b^fes  or  sub- 
f^t^nceA  for  sboes^r  horses  and  other  qatiM,  ^^d  ,me^od<ttf  applying 
Ae  same  to  the  feet.-i-Oct.  7.  '    •      ;    '      <^ /  > 

rpn?hfjl»  Earlif  s-cqurt^  K^flstegton,  forhrrimpifovemenitson  n^chi- 
~  nery  for  Rawing*  roving,  and  spinning  flax,  wool,  waste  silk,  or  other 

fibrous  substances.* — Oct.  J  4. 
'^:''^T't!l;'»ofl^fer^  Orf(^^ 
'"  iieer;'f6f  M^Vov^iti^Mrih  the'niai^n 
ing,  roving,  and  spinning  cotton  and  wodl.<2^0cit.l4."*  '-"*  '  '"  '* "  ' 
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REMARKS. 

Tenth  Month^^A,  Rainy.    S.  Showers.    3,  4.  Fine.     5,  6.  Rainy.     7.  R^^  ; 
»  Tfty  distinct  lunar  rainbow  at  eight,  p.  m.    3.  Fiiic^  a  lunar  ooiona.    0.  Fioe.. 
10 — 18.  Rainy.     13,  U.  Fine.     16.  Foggy  morning :  drizzly  afternoon.     16.Wllit^ 
ftoit:    fine.       17.    Ditto.     .18.   Foggy  morning:    fine.  '    19.   doudyand'SneV 
SO,  81.  Fine.    S8,  83.  Ooudjr.    84.  Fine.    85.  Cloudy.   86.  Showers.    87,  S&^oe- . 
89.  Rainy.    30.  Fine.    31.  Rainy. 


".-   ■  ■ .:  t. 

RESULTS. 

.      ■  .  .         ...    -i'. 

■.       .       •  ■  ■  .         .  ■ .-  ■    7. 

Wfaids:     NB,3;  E,8;  SBjS;  S,  8;  fiW,5?  W,8;  NW,  6.  ;     ' 

■    '  ""'■•- 

Bsroraeter:  Mean  height 

For  the  month 89'603  indies. 

For  thehmar  period,  ending  the!  5th..  ••• 89^11 

For  14  days,  ending  the  5th  (moonsouth) 89*664 . 

For  14  days,,  ending  the  19th  (moon  north) 89*738 

Tbetmometer:  Me$nheight 

For  the  month......... ,......w.....  49*Hi<>    --'  >.  J. 

For  the  lunar  period • .••••  58*689 

For      days,  the  sun  in  Libra. .*.,.. .49*350 

Evajpocation. «..«.« .«•...... ....•.• 0-80 In^   ..'.,. 

Rain...... .^ ••.....•..,..* »•,.  8-37. 
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